
AMERICAN JOURNAL 

OF 


OBSTETRICS AND 
GYNECOLOGY 


Fred L. Adair 
Brooke M. Anspach 
James B. Blobs 
Lucius E. Burch 

AY ALTER 'W. CHIPMAN 
Willard R. Cooke 
Harry S. Crossen 
Thomas S. Cullen 
Arthur H. Curtis 
William C. Danforth 
Walter T. Dannreuther 
Carl H. Davis 
Robert L. Dickinson 


Advisory Editorial Board 

Palmer Findley 
C. Frederic PluMMAnn 
Robert T. Frank 
John R. Fraser 
William P. HeaLY 
F. C. Irving 

Jennings C. litzbnberq 
Frank W. Lynch 
James C. Masson 
James R. McCord 
Norman P. MillBR 
Charles C. Norris 
Emil Novak 


Everett D. Plass 
Isidor C. Rubin 
John A. Sampson 
Otto H. Schwarz 
H. 3. Stxnuer 
Paul Titus 
Norris W. Vaux 
William H. Vogt 
George Gray Ward 
Raymond E. Watkins 
Benjamin P. Watson 
Philip F. Williams 
Karl M. Wilson 


Official Organ 


THE AMERICAN GYNECOLOGICAL SOCIETY; THE AMERICAN ASSOCIATION OP OBSTETRICIANS, 
gynecologists, and abdominal SURGEONS : NEW YORK OBSTETRICAL SOCIETY ; OBSTETRICAL 
SOCIETY OF PHIL,U)ELPirtA ; BROOKLY’N GYNECOLOGICAL SOCIETY; ST. LOUIS GYNECOLOGICAL 
SOCIETY : NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY ; BALTIMORE OBSTETRICAL 
and GYNECOLOGICAL SOCIETY ', CHICAGO GYNECOLOGICAL SOCIETY ■, CINCINNATI OBSTETRIC 
SOCIETY ; central association of OBSTETRICIANS AND GYNECOLOGISTS ’, AMERICAN BOARD 
OF OBSTETRICS AND GYNECOLOGY ; WASHINGTON GYNECOLOGICAL SOCIETY ; PITTSBURGH 
obstetrical and GYNECOLOGICAL SOCIETY ; OBSTETRICAL SOCIETY OP BOSTON ; LOUISVILLE 
obstetrical and GYNECOLOGICAL SOCIETY ; SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS 
AND GY’NECOLOGISTS ; SEATTI.B GYNECOLOGICAL SOCIETY 


EDITOR 

GEORGE W. KOSMAK 
ASSOCIATE EDITORS 

HOWARD C. TAYLOR, JR. . . . WILLIAM L DIECKMAJSTN 


VOLUME 47 

r* 

JANUARY— JUNE, 1944 


ST. LOUIS 

THE C. V. MOSBY COMPANY 
1944 



Copyright, 1944, By Tlic C. V. Mosby Company 
(All rif/Uts reserved) 


Printed in the United States of 


Press of 

The C. y. Moshy Company 
St. Lonis 



American Journal of 
Obstetrics and Gynecology 

. 47 January, 1944 No. 1 


Original Communications 


THE HARX/IPUL INFLUENCE OF PEEGNANOY ON ADVANCED 
TUBERCULOSIS AS MODIFIED BY COLLAPSE THERAPY* 

J. W. Cutler, M.D., Philadelphia, Pa. 

(From the Wawa Chest Hospital, Wawa, Pa.) 

I T IS generally recognized that in a significant number of patients 
pregnancy can have a harmful influence on the evolution of tubercu- 
losis. This ma.v become clinically manifest during the earlj' months of 
pregnancj’- or during the post-partum ppriod and may endanger the life 
of the mother. Many women trace the clinical onset of their tuberculosis 
to a period during pregnancy or following delivery; therefore, the com- 
bination of tuberculosis and pregnancy continues to be a subject of 
ci’itical interest.^"* Altliough it is appreciated that pregnancy in the 
tubei’culous woman is a matter of carefully judging many factoi’s (phys- 
iologic, social, economic', as well as pathologic), two general rules have 
l)een laid down for the’ guidance of females afflicted with advanced 
tuberculosis; (1) Women with advanced tuberculosis should not marry; 
(2) Married women with advanced tuberculosis should not conceive. 
This is especially true if there has been recent activity. 

Since collapse therapy has unquestionably improved the outlook of the 
tuberculous patient in general, it is of prime importance to re-evaluate 
the prognosis of the parturient woman with advanced tuberculosis under 
conditions of modern therapy to determine to what extent the above men- 
tioned views need modification. There are increasing reports of women 
witli advanced tuberculosis wlio have come through one or more preg- 
nancies without harm once the disease in the lungs was successfully 
controlled with pneumothorax or thoracoplasty, or some other form of 
collapse therapy.^'® 

•Presented before The Obstetrical Society of Pliiladelphia. December 3, 1942 . 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.'’ 
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The present study is an effort to determine the immediate and long- 
term effects of pregnancy, and the responsibilities Avhich follow, upon 
advanced tuberculosis in a single consecutive series of twenty-six white 
women who received collapse therapy to control the tuberculosis, before 
giving birth to one or more children. The collapse therapy procedures 
employed to control the tuberculosis in this series were : pneumothorax — 
unilateral (20), bilateral (6), pneumonolysis (7), maintenance oleo- 
thorax (7), and phrenic nei've interruption (6), in various combination. 
These patients have been under constant clinical and roentgenologic 
observation for varying periods during the past fifteen years. The mini- 
mum period of observation has been sixteen months; the maximum, fif- 
teen years; the average for the group was approximately nine years. 


Description of Material 

All were private patients of about the same social and economic level. 
I know the great majority of these patients intimately and have kept 
accurate and detailed notes with repeated fluoroscopic and x-ray studies. 
They were cooperative and interested in their health. With stated excep- 
tions, they undertook marriage and pregnancy only after careful con- 
sideration and at a time when they had every reasoir to feel reasonably 
secure in their health. Their intelligence and morale were on a higher 
plane than that usually encountered in clinic patients. Pregnant white 
and colored women receiving collapse therapy in the clinic, and pregnant 
tuberculous women who received no collapse therapy, are not included 
in this presentation. These are points worth stressing; for, in a sense, 
by limiting the study to such a selected group, the z’esults should rep- 
resent generally the more favorable side of the combination of pregnancy 
and tuberculosis. 

With one exception (Case 23, Pig. 6), all patients had cavity forma- 
tion and tubercle bacilli in the sputum when first seen. In nine, the 
disease was unilateral; in six, predominantly unilateral; and in eleven, 
it was definitely advanced in both lungs. Ten of tliese women were mar- 
ried and sixteen were single when first seen, but the latter group sub- 
sequently married and reared families. Twenty-two women were primip- 
aras and four multiparas when first placed under treatment for tuber- 
culosis. These women had forty-eight known pregnancies following tlie 
establishment of collapse therapy and gave birth to forty children. 

Fifteen women gave birth to one child, nine to two children, one to 
three children (one set of twins) and one to four children. The other 
pregnancies terminated in four abortions and five miscarriages. The 
average period of observation after the first pregnancy was — 58 months, 
second pregnancy — II months, third pregnancy — 45 montlis, and after 
the fourth pregnancy — 12 mouths. The women received their obstet- 
rical care at the hands of twenty different obstetricians. None of tlie 
women nursed their babies. 

Tlicse cases fall into tlirce groups; 1. Patients in whom tulierculosis 
was 2 ’ecognized and treated successfully with collajzsc therapy before 
pregnancy — 22 cases. 2. Patients in whom the tuberculosis was recog- 
nized. but treated unsatisfactorily with collap.se therapy (inability to 
close cavities) before pregnancy set in — 3 cases. 3. Patients in whom 
the tuberculosis was firet recognized during pregnancy — 2 cases (one of 
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these patients received pneumothorax, subsequently became pregnant, 
and is again considered in group 1 as a new ease). 

Patients in Whom Tuberculosis Was Recognized and Treated Success- 
fully With Collapse Therapy Before Pregnancy 

Twenty-two patients with advanced tuberculosis were successfully 
treated with collapse therapy before becoming pregnant. Two to twenty- 
seven months elapsed before, the tuberculosis was stabilized by the col- 
lapse and the sputum was rendered free of tubercle bacilli. The average 
for the group was 5.5 months. An additional 8 to 26 months elapsed 
from stabilization of the tuberculosis and disappearance of tubercle 
bacilli from the sputum to the termination of the first pregnancy, with 
an average for the group of 13 months. Approximately 40 months 
elapsed between the first and second pregnancies and 27 months between 
the third and fourth pregnancies. In the case of the sixteen women who 
were single when first seen, 29 months elapsed on the average from 
stabilization of the disease and negative sputum to date of marriage. It 
is apparent from tliese figures that, with the one exception noted belou', 
marriage and pregnancy were undertaken onlj'^ after careful considera- 
tion at a time when there was ample justification to regard the tuber- 
culosis as arrested or “cured” according to accepted standards. Not- 
withstanding these precautions, there was evidence of increased disease 
in 4, or 18 per cent of the group, as a direct result of pregnancy. 

In three of the four patients, increased disease, of sufficient clinical 
importance to require treatment — ^bed rest in one, and pneumothorax 
therapy in two, first Ijecame evident within two months folloiving child- 
birth. All three responded to treatment and did Avell. The fourth 
patient developed increased disease during the early months of a preg- 
nancy which terminated spontaneously at three months. The increased 
disease produced no iU effects and required no special treatment. It 
underwent spontaneous retrogression upon termination of pregnancy. 

A detailed discussion of the various subgroups, comprising tlaese 
twenty-two patients, is in order. 

(a) In nine patients (Figs. 1, 2, 3, 4, 5, 6, T, 8, 9), the disease was 
confined to one lung when first seen with no x-ray evidence of tubercu- 
losis in the contralateral lung'. All received pneumothorax therapy (in 
four cases. Figs. 4, 5, 8, 9, the pneumothorax was later replaced ivith 
maintenance oleothorax). In each instance, all cavities were closed, 
the positive sputum rendered negative, and the patient restored to good 
health before pregnancy set in. All nine did well and their clinical 
course was entirely uneventful. 

Pour of these patients (Figs. 5, 6, 7, 9) had one pregnancy and one 
baby each, of which one baby died at premature birth at eight months. 
One patient (Fig. 9) is pregnant a second time. Three patients (Figs. 
1, 2, 4) had two pregnancies and two healthy babies each. One (Pig. 
3) had three pregnancies, the first of which was a miscarriage at two 
months. Her other two pregnancies were full term and resulted in two 
healthy babies. One patient (Pig. 8) had three pregnancies, the first 
two of which were miscarriages at two months each and the third was 
mitirely normal, resulting in the birth of a healthy girl. Tliis patient 
incidentally, had a double vagina and uterus. " ’ 

(b) In five patients (Pigs, io, 11, 12, 13-15, 16-18), the disease was con- 
hned almost entirely to one lung, but there was x-ray evidence of tubercu- 
losis in the contralateral lung, considered of no clinical importance at the 
time and consisting for the most part of moderately dense spots and 
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Fig. 3. — Case 11. 


Fig. 4. — Case 18. 
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Figr. 9. — Case 26. 

Patients in AVhoin Tuberculosis Was KeeoKnizeil anil Treated Siiecessf ullj- 
with Collapse Tlicrapy Before Precnancy* 

Group a.—Guses I, 5, 11, IS, 19, 23, 24, 2.5, and 26 (Figs. 1, 2, 3, 4, 5, 6, 7, 8, 
and 9). Under obser%-ation since July 23. 1928, July 28. 1920, July 14. 1032, June 30, 193G, 
July 17, 1930, July 20, 1030, March 2, 1038. April 8, 1038. March 23, 1939, respectively. 

In these patients the disease was confined to one lung when first seen with no 
x-ray evidence of tuberculosis in the contralateral lung. All received pneumothorax 
therapj-. In eacii instance all cavities were closed, the positive sputum rendered 
negativ-e, and the patient restored to good health before pregnancy set in. All women 
did well and their clinical course was entirely uneventful. 


nh'iibered conseoutively in the order in wliich thev presented them- 
selves for treatment. 
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Fig. IG. — Case 10. Fig. 17. — Case 10. 



Fig. 18.— Case 10. 


Patients in Tnbereiilosi.s Was Recognized and Treated Snecessfidly 

with Collapse Therapy Before Pregnancy 

G-roup l.-— Cases 14. 15. and 16 (Figs. 10. 11, and 12); Cases 3 (Figs. 13, 11, 
7 ? (Figs. 10, 17, 18). Under obsen’ation since November 20, 1933, July 21, 
1034, April 28. 1933 ; June 28, 1920 and June 1. 1932, respectively. 

In these patients Die disease was confined almost entirely to one lung, but there 
was x-ray evidence of tuberculosis in the contralateral lung, considered of no clinical 
importance at the time and consisting for the most part of moderately dense .spots 
and fibrous strfmds. Only the disease in the more involved lung was treated witli 
therapy before pregnancy sot in. In eveiT instance the disease was 
controlled in botli lungs, with all cavities closed, njid the sputum rendei'ed nega- 
tive long before pregnancy. 

Three of the five patients (Cases 14. 15, and IG ; Figs. 10, 11, and 12) did well 
and had an uneventful clinical and roentgenologic history. 

patients (Case 3; Figs. 13. 14. and in and Case 10- Fins id it 
r''?? definite x-r.ay evid^ence of new disease in the “good’ ° lung a.f a direct 
(FigSl^'bm^’Swc-''---^ occurred two moSths foUmvinI delK^^ry 

first \n4?red thre? ■ ’ 1?)-, In Case 10. new disease 

Dm nev? (Fie, 1,). gra_du,alIy _bocame wor.«e during 


Die next eight montln ■ . ■ 

to bring the disease under control. 


time pneumothorax' tlierapy was in.stitutcd 
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fibrous strands. Only the disease in the more involved lung was treated 
with pneumothorax therapy before pregnancy set in. In two (Figs. 11, 
12), the pneumothorax was supplemented with a pneumonolysis opera- 
tion and the pneumothorax later replaced with maintenance oleothorax. 
In every instance, the disease was well controlled in both lungs, with all 
cavities closed, and the sputum rendered negative long before pregnancy. 

Three of the five patients (Figs. 10, 11, 12) did well and had an un- 
eventful clinical and roentgenologic histoiy. Two of these three patients 
(Figs. 10, 11) had one pregnancy and one healthy baby each; one of 
them (Fig. 10) is loregnant a second time. The third patient (Fig. 12) 
had three pregnancies, the first of which was terminated artificially at 
two months because of an unreasonable fear on the part of the patient 
of what the pregnancy might do to the tuberculosis. The second and 
third pregmancies were full term and uneventful and resulted in two 
healthy children. 

Two of the five patients (Figs. 13-15 and 16-18) had definite x-ray evi- 
dence of new disease in the “good” lung as a direct result of the preg- 
nancy. In one patient (Figs. 14 and 15), this occurred two months fol- 
lowing delivery. The new disease was not accompanied by clinical signs or 
symptoms and would not have been detected except for the x-ray. The 
disease sulisided spontaneously and no therapy was required. The pa- 
tient suffered no ill effects. In the other patient (Figs. 16-18) an increase 
in disease in the “good” lung was first noted in the x-ray film three 
weeks after the birth of the second baby (the first pregnancy was entirely 
uneventful) but at the time gave rise to no signs or symptoms and 
apparently required no treatment. It was entirely an x-ray observation. 
Gradually, however, the disease in the “good” lung became sufficiently 
important clinically to warrant pneumothorax treatment. This patient 
has done well with bilateral jmeumothorax therapy and at present (three 
years after all pneumothorax treatment has been discontinued) is en- 
joying excellent health. 

(c) In three patients (Figs. 19, 20, 21), the disease was bilateral, but 
advanced in both lungs. These patients were treated successfully udth 
bilateral jmeumothorax thera])y. In two the pneumothorax was made 
complete with pneumonol.vsis and later replaced with bilateral main- 
tenance oleothorax before the patients became pregnant. All did well 
and their clinical course was entirely uneventful. Two of these patients 
(Figs. 20 and 21) had one pi’egnancy and one baby each, the third 
(Fig. 19) had three pregnancies and two healthy babies. Her second 
pregnancy was terminated artificially at two months. 

(d) In three patients (Figs. 22, 23, 24-26), the disease was bilateral 
and advanced in both lungs. Before the patients became pregnant, the 
lungs were treated succcssfull.v with pneumothorax therapy on the more 
involved side and with phrenic nerve interruption on the other. In all 
instances, the tuberculosis in the two lungs was definitely controlled and 
the sputum was negative many months before pregnanc.v set in. Two 
(Figs. 22, 23) had an entirely uneventful tuberculosis history fol- 
lowing pregnanc.v. One of thc.se two patients (Fig. 22) had four preg- 
nancies and four living childi-en; the other patient (Fig. 23), two preg- 
nancies, the first of which was full term and the second an abortion 
at two months. 

The third patient in this subgroup (Figs. 24-26) had four in-egnan- 
cics. She had an extension of the disease in the lung treated with 
phrenic nerve interrujUion during the carl.v months of the lliird prog- 
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nancy. Her first pregnancy was entirely uneventful and she gave birth 
to a full-term baby. The second pregnancy terminated spontaneously 
at eight months in the birth of twins. Both children died shortly after 
birth, but the mother’s health remained good. During the first two 
months of the third pregnancy, there was found in the lung previously 
treated successfully with phrenic nerve interruption x-ray evidence of 
increased disease, sufficiently serious to recjuire bed rest treatment for 
several months. However, this pregnanc.y terminated spontaneously at 
three months and the tubei'culosis quieted down almost at once. Six 
months later, this patient again Ijecame pregnant, again liad a miscar- 
riage at three months, but without harmful effect on the tubereidosis. 
Only during the third pregnancy was there evidence of increased disease 
and this in the lung treated with plrrenie nerve interruption. 

(e) In tAvo patients (Figs. 27 and 28-30), the disease Avas bilateral and 
advanced in both lungs AA’hen first seen. Pneumothorax Avas used suc- 
cessfully on the more involved side and no collapse therapy Avhatever 
Avas used on the other side before pregnancy set in. In one of these 
(Fig. 27), the disease in the contralateral lung responded so Avell to bed 
rest treatment during the time required to control the disease in the 
Avorse lung Avith pneumothorax, that bilateral collapse therapy Avas not 
considered necessary. This patient Avent through three pregnancies. The 
first tAvo Avere full term and the third Avas an abortion at tAvo months. 
Her clinical course Avas entirely uneventful. 

The other patient (Figs. 28-30) became pregnant unexpectedly tAvo 
months after pneumothorax Avas instituted on the right or more involved 
side at a time Avhen the disease Avas not considered stabilized in either 
lung. The danger of the pregnancy activating the tuberculosis, particu- 
larly in the uneollapsed lung, Avas fully appreciated ; but after careful 
consideration, the patient, Avho Avas anxious to have the child, Avas per- 
mitted to go to term Avith the undei-standing that bilateral collapse ther- 
apy might be necessary. She A\'as kept on bed rest throughout the entire 
pregnancy and treated as if she had active tuberculosis. In due course, 
Avith nothing unusual happening, she Avas delivered of a healthy male 
baby. An x-ray, four AA’-eeks after delivery, shoAved no change in the 
character of the disease. Tavo months later, hoAvever, there Avas a verj”- 
definite spread of the tuberculosis in the left or uncollapsed lung and 
clinical symptoms of active disease made their appearance. Bilateral 
pneumothorax Avas promptly instituted and the disease controlled. This 
patient is still receiving bilateral pneumothorax — six years later — and is 
leading a normal active life, Avorks, and helps to support the family. 
The baby is healthy. 


Patients in Whom the Tuberculosis was Recognized hut Treated 
Unsatisfactorily (Inability to Close Cavities) Before Pregnancy 

Three patients in this series (Pigs. 31, 32, 33) received collapse ther- 
apy, but the cavities Avere not closed nor the sputum rendered free of 
tubercle bacilli at the beginning of pregnancy. Not one of these patients 
did well. One is dead, one is in poor health, and the other, Avhen last 
obseiyed (October 28, 1936), A\'as considered a hopeless ease of tuber- 
culosis. In tAvo of these patients, tlie pregnancy Avas not immediately 
tollOAved by an increase in the disease, but the fact remains that thev 
were all doing Avell prior to pregnancy and began doing poorlv some- 
time after childbirth. 
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Fig. 21. — Case 22. 


Patients in IVliom Tuberculosis Was Kecognizccl and Treated Successfully 
witli Collapse Therapy Before Pregnancy 

Group c . — Cases 6, 21, and 22 (Figs. 19. 20. and 21). Under observation since 
September 20, 1930, April 2, 1937, and April 5, 1937, respectively. ’ 

In these patients the disease was bilateral, but advanced in both lungs. All three 
were treated successfully with bilateral pneumotliorax tiierapy before tlie patients 
became pregnant. .All did well and their clinical course was entirely uneventful. 







12 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


In retrospect, the disease in each instance was neither more intense 
nor more extensive when first seen than in some of the patients in whom 
adequate collapse could be established before pregnancy set in. These 
three patients serve as excellent controls and reveal in striking contrast 
the risk of pregnancy to women with advanced tuberculosis not pre- 
viously controlled with adequate collapse therapy. The ease histories 
follow : 

Case No. 17 (Fig. 33), W. H., aged 28, first consulted me on January 
22, 1935, biit was known to have had tuberculosis since 1926. Following 
the diagnosis in 1926, she was “cured” without collapse therapy and later 
worked as a nurse in a sanatorium for about two years and made a fair 
clinical recovery. In 1929, she married and in 1930 gave birth to a baby 
without anjr apparent ill effects. She maintained reasonably good health 
until the bh’th of the second baby in August, 1933. She has not been 
weU since. At first, .she returned to “bed rest” and although she re- 
gained twenty-seven pounds, she continued to cough and expectorate 
and at times would expectorate blood. In January, 1935, I instituted 
pneumothorax therapy on the left side and on May 25, 1943, crushed 
the right phrenic nerve. There was gratifying and continued clearing 
of the disease in both lungs during the following months as a direct 
result of the collapse therapj^ but one cavity in the upper part of the 
left lung, although reduced in size, failed to close because of extensive 
inoperable adhesions. In October, 1935, she became pregnant. Thera- 
peutic abortion was advised, but the patient refused on religious gi’ounds 
so there was nothing to do but carry her to term. Unfortunately, she 
did not do at all well and her health went steadily down with each 
passing month of pregnancy. On April 17, 1936, she gave birth to a 
premature infant of seven months, who died within a few hours. The 
mother died of progTessive tuberculosis one month later. There is no 
question in my mind that the pregnancy was the one deciding factor 
which immediately altered her prognosis for the worse. 

Case No. 13 (Fig. 32), C. D., aged 22. This patient traced the onset of 
her tuberculosis to her last pregnancy. She became ill in 1932 with 
respiratory symptoms, which never left her, six weeks after giving birth. 
She was referred to me on April 27, 1933, and at that time there was ex- 
tensive involvement of the entire right lung witli several cavities present. 
There was also disease in the left lung limited to the middle third and 
consisting of grouped flocculent spots, but no cavities. She weighed 
eighty pounds and was in poor health. Pneumothorax therapy was 
established on the right and she was kept in bed. There followed strik- 
ing and rapid improvement during the next five months so that by 
November, 1933, she weighed ninety-nine pounds and her cough and 
expectoration were definitely reduced. The disease in the left lung was 
noticeably better, but one cavity in the right upper lobe could not be 
closed with the pneumothorax because of extensive inoperable adhesions. 
In the light of subsequent events, November, 1933, was the peak month 
of improvement. During the next year, she just about held her ovm, 
with the cavity in the right apex remaining open. It was under tliese 
circumstances that she became pregnant, nineteen months after pneu- 
mothorax was instituted. She refused an abortion and on September 21, 
1935 gave birth to a healthy baby girl. As determined by x-ray, there 
was no apparent damage to the lungs for at least three months follow- 
ing childbirth. Clinically, however, she was never the same. Her health 
gradually dwindled. By ]\Iay, 1936, there was more disease in the left 
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lung, the uncollapsed cavity in the right apex was larger, her ^yeight 
was reduced to eighty-one pounds, and the prognosis was considered 
hopeless. Her condition Avas no better when I saw her last on October 28, 
1936. Here, again, there is no question but that the prognosis remained 
reasonably good until she became pregnant and that it became virtually 
hopeless following delivery. The only dilference in this case as con- 
trasted with some of the patients who did well during and after preg- 
nancy Avas in the quality of the collapse. Her disease Avas not ana- 
tomically Avell controlled Avith the pneumothorax Avhen she became preg- 
nant. 

Case No. 12 (Fig. 31), M. ^Y. This patient, aged 26, Avas knoAvn to have 
had tuberculosis as far back as 1928. I first saAV her on July 8, 1932. At 
the time there Avas inAmlA^ement of both lungs, limited to the upper lobes 
Avith a cavity at the right apex. The disease Avas moderately active. 
Pneumothorax Avas instituted on the right side, but Avas ineffectual in 
closing the cavity. This treatment Avas abandoned and replaced Avith a 
temporal^ phrenic nerve interruption. She improved steadily during 
the next jmar, regained much of her preAuous health and moA’^ed to 
another city. The cavity at the right apex, although smaller, Avas still 
present. In 1938, her only child, a boy eleven years old, AA'as droAvned and 
she decided to have another baby. She Avas apparently in good health 
and her doctor assured her it Avas safe. She vomited a great deal during 
the early months of preguaney and lost about tAA’enty-five pounds. In 
spite of this, her general health apparently remained good, and on May 
17, 1939, she gave birth to a healthy baby. Her health remained appar- 
ently unchanged until March, 194i, AA'hen tlie tuberculosis became defi- 
nitely active and she again consulted me on July 18, 1941. At the time, 
there Avas a large cavity at the light apex much larger than in 1932. 
The disease in the left lung, hoAvever, appeared healed and consisted, 
for the most part, of calcified spots. Unfortunately, there are no serial 
x-ray studies available before and after childbirth, but it is fair to 
assume from the veiy nature of the case that the cavity Avas open all 
through pregnancy. On close questioning, she did not have “good 
health’’ folloAving childbirth, and it is quite probable that her tuber- 
culosis gradually became Avorse folloAving the birth of the baby. The 
disease Avas of the clironic, fibro-ulcerative type Avith relatively feAv 
sjnnptoms. Many months must have elapsed before the cavity i-eached 
the size it ultimately did Avlien she again consulted me. At present, 
this patient is going from bad to AA'or.se and Avill most certainly die of 
tuberculosis. This case, again, illustrates the unfavorable influence of 
pregnancy on advanced tuberculosis, not adequately controlled AAoth col- 
lapse therapy. Phrenic nei-A^e intei'inption is not enough. 

Patients in Wliom Tuberculosis Was First Recognized 
During Pregnancy 

The diagnosis of clinically aclh-e tuberculosis and pregnancy ahvays 
presents a serious problem, requiring prompt and energetic action. The 
course of the disease is often markedly aggraA-ated and the tuberculosis 
may constitute a real threat to life. The accepted procedure in such cases 
is therapeutic abortion, dui-ing the finst trimester; or, if the patient 
presents herself near the stage of fetal A'iability or close to term, careful 
medical and olistetric supervision, modified as individual requirements 
may dictate. 
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Fig. 31.— Case 12. 


Fig-. 32.— Case 13. 
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Fig-. 34.— Case 2. 



Patients in 'IVliom Tuberculosis IVas Kecognizcci and Treated Siieeessfidly 
witb Collapse Tlicrapy Bclore PrcBnancy 

Group e . — Cases 4 and 20 (Figs. 27, and 28, 29, 30). Under observation since 
June 8, 1929 and October 24, 1930, respectively. 

In these patients the disease was bilateral and advanced in both lungs when first 
seen. Pneuniotliorax wa.s used successfully on the more Involved .side and no collapse 
therapy whatever on the other side before pregnancy set in. In C.ase 4 (Fig. 27), 
the clinical course was entirely uneventful; in Case 20, (Figs. 2S. 29, and 30), new 
disease appeared in the untre.ated lung two months after delivery and required pneu- 
mothorax therapy (Fig, 30). Fig. 29 shows the condition of the lungs when the 
patient was four months pregnant. 

Pntlcnts in IVhom the Tuberculosis IVns Recognized but 
Treated Unsatisfactorily llcforc Pregnancy 

Cases 12, 13, and 17 (Figs. 31. 32, and 33). Under obscrviition .since July S, 1932, 
,\pril ."i, 1933, and January 22, 193.1, respectively. 

In tlieso patients the cavities were not closed .and the sputum rendered free of 
tubercle bacilli before pregnancy set in. All did poorly. For details, see texL 

Patients in IVbom Tuberculosis Was First Recognized 
During Pregnaney 

Casc.s 2 and 3 (Figs. 31 and 35). Under observation since Julv 28, 1928 and June 
28, 1929, respectively. 

Case 2 (Fig. 34) was treated with artificial pneumothor.ax and no interference with 
pregnancy: Case 3 (Fig. 3,5). with thcmpevitlc abortion, followed bv pneumothorax 
thompy. Rotli patient.s did well. 
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Two patients in this series (Cases 2 and 3, Figs. 34 and 35) had 
active, advanced tnbercnlosis, first recognized during pregnancy. One 
was treated with therapeutic abortion, followed by pneumothorax ther- 
ap 3 ^; the other, bj-^ immediate pneumothorax and no interference with 
pregnancjL Both patients did well. It is therefore of interest to present 
these cases in some detail. 

Case No. 2, R. S., aged 22, first came under my observation on July 
20, 1928, suffering with advanced active tuberculosis of the left lung 
with cavity formation and sputum positive for tubercle bacilli. Rales 
were heard to the fourth rib, anteriorly. The patient also complained 
of nausea and vomiting with pain over the right lower abdomen, and no 
menses for the past two months. These sj^mptoms, however, received 
little consideration at the time and wei'e believed to be due to probable 
ileocecal tuberculosis. The patient Avas placed on calcium chloride ther- 
apj^ intravenously and in due time the nausea and vomiting disappeared. 
During the first six weeks of observation the temperature, cough, and 
expectoration continued to increase in severity and the patient was 
losing steadity in weight. On September 1, 1928, artificial pneumothorax 
Avas instituted on the left side and almost immediatelj^ the patient began 
to show definite improvement. Temperature and pulse soon returned to 
normal, cough and expectoration Avere greatly reduced, and tubercle 
bacilli disappeared from the sputum. The patient began to gain in 
Aveight and naturallj’' felt greatty elated over the turn of events. On 
November 8, 1928, the patient called mj’- attention to the fact that her 
abdomen Avas increased in size and made the suggestion that she Avas 
pregnant. Careful examination soon confirmed the diagnosis and for 
the first time it Avas realized that the patient Avas pregnant Avhen first 
seen and that the nausea and vomiting Avere not due to probable ileocecal 
tuberculosis, as Avas first believed, but to pregmancjL Of course, it Avas 
too late to interrupt gestation, and again the patient Avas in such splen- 
did shape clinicalty, that she Avas advised to go through AAuth it. Every- 
thing Avent along smoothlj’^ until January 10, 1929, Avhen she suddenlj^ 
deA'^eloped high fever of 104 degrees Avith moderate pain in the right 
upper abdomen. A diagnosis of right-sided pj^elitis Avas established and 
the patient treated accordingty Avith satisfactory results. At the same 
time, fluid appeared in the left pleural cavity, Avhich required several 
aspirations. On March 4, 1929, the patient delivered a healthy male 
child. The convalescence Avas uneventful. Although the sputum be- 
came positive for a short time after the deliverj^ the tubercle bacilli 
again disappeared. The patient continued to gain in Aveight and strength 
and left m.A^ care as an arrested case of tuberculosis on July 16, 1929. 
The last report from the patient in 1932 stated that she Avas enjojdng 
good health, that the babj^ Avas in splendid condition, and that she Avas 
still continuing Avith artificial pneumothorax treatment. 

It is highty probable that had I realized that this patient Avas preg- 
nant AAdien she first came under mj’^ care, she Avould haA'e been aborted. 

Case No. 3, I. G., aged 24. first came under obsei'A^ation for tubercu- 
losis in IMay, 1929, at Avhich time she Avas knoAvn to be three months 
pregnant. Both x-ra.A' and ph.A’sical findings revealed softening and ex- 
cavation of tile rigiit upper lobe. The sputum Avas positive for tubercle 
bacilli and clinicalh', there Avere cough, expectoration, fever, and night 
SAveats. During the tAVO Aveeks prior to the diagnosis of tuberculosis, the 
patient had lost nine pounds in Aveight and Avas confined to bed. Because 
of the severe character and apparent acute onset of the tuberculosis, a 
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therapeutic abortion was performed on June 1, 1929. My contact with 
the patient began on June 19, 1929. The patient was still manifesting 
all the signs and symptoms of acute tuberculosis, and artificial pneumo- 
thorax was instituted on the right side. In a short time, her tempera- 
ture returned to normal, cough and expectoration practically disap- 
peared, and her weight picked up steadily. Subsequently, she had two 
children while under pneumothorax treatment (discussed along with 
patients in group one). 

This experience certainly raises the question of the wisdom of abor- 
tion in all cases of active tuberculosis and pregnancy without first con- 
sidering artificial pneumothorax. If a good anatomical collapse can be 
obtained, and this can often be determined within a month or two, the 
patient can be permitted to go to term. Even thoracoplasty has been 
done successfully during pregnancy.® 

Discussion 

One striking feature emerges from a study of these twenty-six case 
histories, namely, the freedom from reactivation of advanced tubercu- 
losis in a lung, the diseased area of which was anatomically well collapsed 
before pregnancy. Every exacerbation or extension of disease in this 
series was always in the lung not collapsed, poorly collapsed, or treated 
with phrenic nerve interruption. The extent and severity of the orig- 
inal disease, whether confined to the right or left lung, or both lungs, 
were not detennining factors. The all important consideration was the 
quality of the collapse, particularly Avhether all cavities were closed and 
the collapse well maintained. Women in whom tliis was true came 
through pregnancy without harm and were able to lead normal lives the 
same as anj’- nontuberculous mother. 

Stabilized tuberculosis not controlled with collapse therapy presented 
an entirely different problem. Fibrous strands, or tliickened pleura 
with or without salients into the lung structure, or calcified spots were 
of no clinical importance. Such patients did well. 

When the tuberculosis, however, extended beyond these limits and was 
not controlled with pneumothorax, serious relapses followed in some 
instances. This was true regardless of how long or how well stabilized 
the tuberculosis appeared to be or how minimal in extent at the time of 
pregnancy. In retrospect, there is no certain way of determiniinr be- 
forehand which tuberculous patient will do well and which one will not, 
during and following pregnancy except through trial and error; con- 
sequently, each succeeding pregnancy is a new problem. Some rela- 
tively inactive and apparently healed cases tend to break down under 
the stress of pregnancy so that the disease may become worse rapidly and 
endanger the life of the mother. Again, the mother may go through one 
pregnancy without harm, but break down during another without ap- 
parent reason. The ri.sk to the tuberculous mother, therefore, of preg- 
nancy reactivating an apparently inactive tuberculous lesion not con- 
trolled with collapse therapy is real and mu.st be taken into considera- 
tion in advising pregnancy. Reactivation of mild inactive tuberculosis 
not treated with pneumothorax may be expected in approximately 30 
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per cent of cases, and in about half of this number, collapse therap}' 
may actually be necessary to bring the reactivated tuberculosis under 
control. Obviously, the more extensive the disease and the less stabi- 
lized, the greater the risk. In this respect, it is worth recalling that 
Norris and Landis^ in a study of 103 pregnant women made at the 
Phipps Institute and the Universitj’" of Pennsylvania Hospital in 1918, 
in the days when little or no collapse therapy was used and routine x-ray 
studies of the chest were uncommon, found that about 20 per cent of 
mild, quiescent cases and 70 per cent of more advanced eases exhibited 
exacerbations during pregnancy or the puerperium. 

Summary and Conclusions 

This presentation concerns itself with the immediate and late effects 
of pregnancy, and the responsibilities which follow, upon advanced 
tuberculosis in a single series of twenty-six white women who were 
treated with collapse therapj’- to control the tuberculosis before giving- 
birth to one or more children. These women were of about the same 
social and economic status and have been under constant clinical and 
roentgenologic observation for varying periods during the past fifteen 
5 mars. The average for the group was approximately nine years. 

These twenty -six women had forty-eight known pregnancies following 
collapse therapy and gave birth to forty children, of whom thirty-six 
are alive and well. Fifteen women gave birth to one child, nine to two 
children, one to three children (one set of twins), and one to four 
children. 

While the number of cases reported is too small to warrant definite 
and final conclusions, this study does point to certain facts: 

1. Pregnancy, and the responsibilities which follow, can and do affect 
some patients with tuberculosis unfavorably; therefore, childbearing 
should be looked upon as a potential hazard for a tuberculous mother. 
Exacerbation may occur either in the early months of pregnancy or 
within the first few months following delivery. 

2. Collapse therapy has definitely minimized this risk and has brought 
a better outlook to the expectant tuberculous mother. It has restored 
to her the right of motherhood. Each case, however, must be carefully 
evaluated on its own merits, including physiologic and social factors, as 
well as pathologic, before deciding for or against pregnancy. 

3. If the disease, though advanced, is limited to one lung, as indicated 
by x-ray, and the diseased area is anatomically well collapsed with all 
cavities closed, the sputum free of tubercle bacilli, and the collapse main- 
tained throughout pregnane}’’, there is little or no risk of reactivating 
the tuberculosis and such women may safely undertake one or more 
pregnancies. The same is true if there is advanced tulierculosis in both 
lungs, but with the disease in each lung controlled with adequate col- 
lapse therapy. Indeed, one may regard the interval of effective collapse 
therapy as the safest period for a tuberculous woman to marry, have 
children, and rear a family. 
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4. If there is disease in both lungs and onty one lung, the “worse” 
lung, is treated with localized collapse therapy, the disease in the uncol- 
lapsed lung, although quiescent before pregnancy, may become active 
in approximately 30 per cent of eases. In about half of this number, 
collapse therapy may actually be essential to control the reactivated 
disease in the untreated or contralateral lung. This is true even if the 
disease in the contralateral lung is minimal in extent, well stabilized for 
months or years, and the sputum negative for tubercle liacilli at the 
time of pregnancy. The risk, of course, is greater when the disease is 
more advanced and less stabilized. 

5. The possibilitj’’ of reactivating quiescent tuberculosis in an un- 
collapsed lung, however, is not in itself a contraindication to pregnancy. 
Permission may be given as long as the patient is kept under observa- 
tion and is willing to accept collapse therapy when it first becomes in- 
dicated. Such women may assume the added hazard of pregnancy to 
their tuberculosis with the assurance that effective help is available when 
needed. 

6. Pneumothorax therapj- may be considered as an alternative to ther- 
apeutic abortion in the presence of active tuberculosis first recognized 
during the early months of pregnancy. Wlien the collapse is good and 
promptly controls the tuberculosis, the woman may proceed safely to 
term. 

7. Only collapse tlierapy which produces adequate localized collapse 
of the diseased portion of the lung, such as pneumotliorax, maintenance 
oleothorax, or thoracoplasty, will prevent reactivation of the disease. 
Indirect collapse, such as phrenic nerve internqition, is not enough. 

8. Inadequate collapse therapy — that is, inability to close cavities and 
render positive sputum free of tubercle bacilli — may be considered tlie 
same as if no collapse therapj' is emploj'ed so far as the effect of preg- 
nanej' on the tuberculosis is concerned. The ma.ioritj* of such patients 
with advanced disease do poorlj' and pregnanej' is inadvisable. 
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THE CONSTITUTIONAL TYPE OF FEMALE PRECOCIOUS 
PUBERTY WITH A REPORT OF 9 CASES 

Emil Novaic, M.D., Baltimore, Md. 

(From the Department of Gynecology, Johns MopTcins Medical School) 

P RECOCIOUS puberty is generally looked upon as due to an endo- 
crinopathy of one sort or another, and most often to a tumor of 
one of the ductless glands. "When it occurs in the female suspicion is 
likely to turn first to the ovary, because of the fact that granulosa cell 
tumors of this organ have been shown to be capable of producing the 
syndrome of premature puberty Avhen they arise in early life. There 
can be no criticism of alertness to this possibility, but it should be 
borne in mind that, while granulosa cell tumors are no longer looked 
upon as rare, they are certainly far more infrequent in young children 
than they are during and after reproductive life. As a matter of fact, 
in the most recent review of the subject (1941) LulP was able to col- 
lect from the literature only 16 eases in Avhich granulosa cell tumors 
had been found responsible for premature puberty. 

One of the purposes of this paper, as a matter of fact, is to empha- 
size that this granulosa cell tumor type of sex precocity is really much 
less frequent than certain others. Emphasis on this point is not purely 
academic. In the days of our early lively interest in the then newly 
recognized granulosa cell type of tumor, some of us, including myself, 
were wont to assume the probable existence of such growths when 
confronted with eases of female sex precocity, even when no tumor 
could be clearly demonstrated by palpation. KnoAving that eA’^en small 
endocrine groAvths can produce profound biological effects, exploratory 
laparotomy has often been done in the hope of revealing small neoplasms 
in the OAmry. In the majority of such cases no tumor Avill be found, 
and, to anticipate, one of the conclusions of this paper will be that if 
careful pelvic examination under anesthesia reveals no suggestion of 
ovarian enlargement or tumor, there is no indication for exploratory 
operation. I shall, hoAveA’^er, return to this point later. 

Causes of Female Precocious Puberty 
As regards sex precocity in general, the endocrine tumors Avhich may 
be responsible haAm been considered to be those of the adrenal, the 
pineal body and the gonads. It is curious that, in spite of the domi- 
nating role of the pituitary in the endocrine mechanism of reproduc- 
tion, there is no reported instance of a pituitary tumor in association 
AAUth precocious pubertyL 
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Adrenal Tumors 

There is ample evidence that tumors of the adrenal body can pro- 
duce precocious puberty in either sex, more often in females than in 
males. This variety, however, will rarely be encountered in gynecologic 
practice. Its clinical features are such that it will not often be con- 
fused with the syndrome CAmked by granulosa cell tumors. Precocious 
menstruation, for example, is an unusual feature, having^ been observed 
in only 4 of the 40 cases of adrenal type collected by Reilly, Lisser and 
Hinman.® The premature developmental changes are of dominantly 
heterosexual character, Avith hirsutism, hypertrophy of the clitoris and 
in some eases the pronounced muscular dcAmlopment Avhich brings 
about the so-called “infant Hercules” appearance. In a minority of 
eases obesity may be a pronounced feature of the syndrome. The de- 
gree of heterosexual dcA'^elopment depends upon the age at Avhich the 
cortical lesion deA’^elops. In the congenital or fetal group, actual pseu- 
dohermaphroditism may be produced. When the lesion deAmlops in 
early childhood. Avith Avhich phase Ave are more particularly concerned 
in this paper, the syndrome of macrogenitosomia results, characterized 
by the symptoms already mentioned. In adults varying degrees of the 
so-called virilismus are brought about. 

On the whole, the effects of such lesions are masculinizing or Auriliz- 
ing, in contrast to the purely feminizing or prefeminizing effects of 
granulosal or thecal tumors of the ovary. This distinction is Avell 
shoAvn in the hypertrichosis Avhich is a part of both syndromes. With 
OAmrian feminizing tumors the hair growth is seen only on the genitalia 
and in the axillae, Avhere it occurs normally at puberty. With adrenal 
macrogenitosomia, on the other hand, it inAntyes also other parts of 
the body, such as the face, back, abdomen and extremities. 

Pineal Tumors 

The role of pineal tumors, especially teratomata, in the production 
of premature sex deAmlopment, appears to be attested by the report of 
a considerable group of cases of such an association. Bing, Globus 
and Simon^ Avere able in 1938 -to collect from the literature 177 such 
cases. The fact that only 1 of these Avas in a female justifies the state- 
ment that this variety is of little practical significance in gynecologic 
practice. Furthermore, the syndrome produced by such lesions, macro- 
genitosomia pinealis, is apparently quite similar to the macrogenito- 
somia of adrenal cortical tumors. Finally, evidence is accumulating 
to the effect that the sex manifestations of pineal tumors are merely 
the results of pressure upon certain brain areas in the floor of the third 
A'-entriele or hypothalamus, and not to any endocrine effect emanating 
from the pineal body itself. 

Ovarian Tumors 

As to the role of ovarian tumors, those of granulosal and thecal type, 
there is of course no doubt that these, AA^hen they arise in early life, 
do bring about precocious puberty, and a true puberty in the sense 
that, Avitli one important exception, the phenomena produced are like 
those norm_ally_ seen at puberty. The exception to Avhich I refer is 
that OAudation is lacking, the menstrual periods being of the anoAuila- 
tory, estrogen-induced type. This is in sharp contrast to the “con- 
stitutional” group of cases Avith AA^hich this paper is chiefly concerned, 
as I shall later emphasize. 
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I have already referred to the rarity with which ovarian tumors are 
found to be responsible for premature puberty. Only one case has 
been encountered in the department of gynecology among the more 
than 60,000 patients who have been treated in the past 60 years. This 
case I reported in 1933, together with two others from which tissue 
had been sent to our laboratory for study from other institutions. At 
that time there had been reported only 3 other instances of this type, 
and in all the years since then the total number in the literature of 
the world has risen to only sixteen.^ I mention this to emphasize again 
that, interesting and important as this type of precocious puberty is, 
I believe it to be much less common than the non-neoplastic variety 
which will be presently described. 

Cerebral Type 

A considerable number of eases have been described in which pre- 
cocious puberty has been produced b 5 ’^ lesions involving various por- 
tions of the brain, and especially the region of the hypothalamus and 
the floor of the third ventricle. It has already been mentioned that 
pineal tumors probably bring about precocious sex changes through 
pressure effects upon the above-mentioned brain areas, and it is quite 
possible that a similar mediation explains sex precocity produced by 
encephalitis, tumors of the tuber einereura and mammillary bodies, 
hydrocephalus and various other brain lesions which have apparently 
brought about precocious sex phenomena. Even the case reported by 
Ford and Guild,® of precocious phenomena due to postmeasles enceph- 
alomyelitis, may be explained by some such mechanism. 

As for actual tumors of the hypothalamus, Weinberger and Grant® 
have collected 15 eases in which such growths, with no involvement 
of the pineal, had brought about precocious sex development. On the 
other hand, many eases of pineal tumor have been noted in which no 
sex changes had been observed. These authors haAm brought together 
a considerable array of both clinical and experimental eAudence cori- 
cei’ning the functional interrelationship of the hypothalamus and the 
hypophysis. There is as yet no certainty as to the exact mechanisms 
involA^ed, but the concept of Bing, Globus and Simon^ has the ring of 
plausibility. These authors belieAm that, Avhile the pituitary dysfunc- 
tion is directly responsible for the sex phenomena, it in turn is caused 
by disturbances in the innerAmtion from the hypothalamic areas as a 
result of lesions inAmhang that region. 

Finally, it is probably in this cerebral group that Ave can, tentatiA^ely 
at least, place the so-called Albright syndrome, described first by Al- 
bright, Butler, Hampton and Smith in 1937." This may occur in either 
males or females, but apparently only in the latter is premature sex 
precocity obsei’A^ed. HoAvevev, the sex changes are oA^ei’shadowed by 
the other phenomena of the syndrome, Avhich consist of Avidespread 
skeletal changes in the form of osteitis fibrosa disseminata and often 
bone cysts, together A\dth cutaneous pigmentation. While instances of 
Albright’s sjmdrome are being reported Avith increasing frequency, it 
Avill scarcely be encountered in gynecologic pi’actice, and it is men- 
tioned here merely for the sake of completeness. 
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Constitutional Type of Precocious Pulierty 

There is one other type of precocious puberty which I believe to be 
the most common of all, but it has received the least attention in the 
literature. This is probably due to the fact that it occurs in the ab- 
sence of any tangible or demonstrable cause, while with the others a 
definite etiologic factor, such as a tumor of one of the endocrine glands, 
can be discussed as the probable or undoubted cause of the syndrome. 
In eases of Avhat may be called the constitutional group, however, no 
such factor is demonstrable, nor does the subsequent course of the 
patient suggest that such a factor may have existed and been over- 
looked. Patients of this group simply develop perfectly normal puberal 
phenomena at an abnormally eaidy age, appearing to skip all or part 
of their childhood, and at times jumping from infancj’- to puberty. 

The classical Avork of Smith and Engle, paralleling that of Zondek 
and Aschheim, has established beyond doubt that the motiAmtion of 
puberal functional activity in the ovaries is eAmked by the underlying 
gonadotropic activity of the anterior pitnitary. This Avonld at once 
suggest that in these cases of precocious puberty in Avhieh no lesion 
of any other endocrine gland eA’-er materializes there might be present 
in the anterior pituitary an adenoma, perhaps of very small, subclini- 
eal size, and that this might bring about the syndrome, much as a tiny 
basophilic adenoma can produce the profound biological changes char- 
acterizing the Cushing syndrome. However, it is a remarkable fact, 
as already mentioned, that in not a single reported ease of precocious 
puberty has a tumor of the pituitary been demonstrated. On the other 
hand, tumors of glands Avhieh may be considered to be of only aux- 
iliary sex importance as compared to the pituitary, have been fre- 
quently reported. 

What, after all, is the biological significance of normal puberty? 
The easy explanation Avhich Ave so complacently set fortli is that the 
responsible factor is the ovarian estrogenic activity Avhich begins at 
a certain age, producing characteristic physiological and anatomical 
changes in certain tissues and organs. Tavo factors are thus essential 
to the production of the puberal phenomena, viz., the ovarian hormone 
and the selective responsiveness of certain body tissues and organs. 
But Avhy do these factors so inexorably go into conjunction at a char- 
acteristic age of 131/2 or 14 years, Avith usuallj^ only minor individual 
variations in either direction? Certainly this is not to be explained 
by absence of sensitivity in the recipient organs and tissues before this 
age, for even in the infant and very immature girl estrogen stimula- 
tion can bring about puberal changes, as is Avell illustrated by the 
effects of granulosa cell tumors at this age. 

And hoAv are Ave to explain the selective effect of these hormones 
upon certain tissues, often far removed from one another, such as the 
genitalia, the breast, the axillae and the larynx, except on the basis 
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of an underlying foreordained sex pattern innate in the human mech- 
anism, and having its source in the chromosomes themselves? To try 
to explain all of the normal sex phenomena or their many abnormal- 
ities on a purely endocrine basis is superficial and wrong. While the 
immediate motivating force in the reproductive physiology is the en- 
docrine system, primarily the ovaries and the hypophysis, there is no 
evidence that it plays an important part in certain more fundamental 
aspects of sex differentiation. We know very little as yet as to how 
these two forces interdigitate and how they supplement each other. 

No other explanation seems possible than that the underlying factor 
which normally brings about the characteristic development of puberal 
changes at a certain age period emanates from certain genes, though 
we know almost nothing as to the mechanism involved. Puberty may 
be advanced or it may be retarded by endoerinopathies of one sort or 
another. On the other hand, it may be advanced or retarded also as 
a result of an abnormal genic factor. In the case of precocious 
puberty, therefore, such a genie abnormality may set the character- 
istic female endocrine mechanism into motion at an abnormally early 
age. This concept would seem no less rational than the commonly 
accepted explanation of hemophilia as due to an abnormal gene of 
recessive type in the sex chromosome. Bauer® has developed very 
elaborately this thesis of the probable constitutional' or genic nature 
of various diseases, including some which parade clinically as endo- 
erinopathies, and are commonly so considered and treated. 

Whether or not this concept is correct, certainly there is no evidence 
in the cases of precocious puberty which are discussed in this paper 
of any purely endocrine factor, neoplastic or otherwise, nor do they 
come into any of the other categories which have been enumerated. 
They are aU characterized by the development in otherwise normal 
children of puberal changes which are entirely normal except for the 
age at which they appear, and their later course reveals no other ab- 
normality. Such patients simply skip from infancy or early childhood 
to puberty. In so far as our present knowledge is concerned, the 
designation of constitutional appears to be justified for this type of pre- 
cocious puberty. 

Incidence of Constitutional Type 

As to the incidence of the constitutional type of sex precocity I do 
not believe that any intelligent estimate can be derived from a study 
of the literature. Not only must many cases go unrecorded, but others 
have been reported simply as instances of precocious puberty of ob- 
scure or uncertain causation, or have been buried in the reports of 
series of cases of all sorts of etiological types. This is true of even 
such exhaustive reports as those of Reuben and Manning, Neurath” 
and Lenz.^® For example, in the collective review of 130 cases made 
by Lenz in 1913, it is quite clear that in addition to his own patient, 
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several others in his series are of constitutional type. The case of 
Robbelin, in which menstruation appeared at 6% years, was followed 
for 26 years, during which time she remained well and menstruated 
normally. Such a history would appear to exclude neoplastic disease, 
especially as most of the reported eases of adrenal, pineal or hypo- 
thalamic type have succumbed within a comparatively short time. 
Lenz’s own patient, in whom menstruation began at four, was observed 
until the age of 14, when she was still entirely well and menstruating 
normally. One of my own eases (Case 1) was observed from the age 
of 16 months to 10 years, during which she remained well except for 
her regular menstruation and other puberal characteristics. A revicAv 
of many other eases reported in the literature as of obscure causation 
leads me to the conclusion that they belonged to this group (Blterich,^- 
Piseher,^® Craven,^^ Mengert,^® etc.). For reasons which I shall elabo- 
rate' later it seems certain that in this category we must also place the 
remarkable cases of abnormally early pregnancy which have been re- 
ported from time to time. 

If my own experience with this varietj’^ of precocious puberty could 
be taken as an index of its comparative incidence (I appreciate the 
fact that it cannot) it would seem far more frequent than the only 
other variety with which it is likely to be confused, or which is apt 
to be encountered by the gynecologist, i.e., the granulosa cell ovarian 
tumor group. While I have reported 3 cases of the latter group, none 
has occurred in my own practice, and only 1 of the three was en- 
countered in the gynecologic department of the Johns Hopkins Hos- 
pital. On the other hand, I am reporting today 9 cases of the con- 
stitutional type, and 6 of these were observed in my own private 
practice. Two of the remaining cases were encountered in the Harriet 
Lane Home for Children of the Johns Hopkins Hospital, and for per- 
mission to add these to my o^vn I am indebted to Dr. EdAvards A. Park, 
the director of the Harriet Lane Home. One case Avas from the prac- 
tice of Dr. Thomas K. Galvin, who kindly sent me sections of the 
ovarian biopsy and permitted me to include the ease in this series. 

Clinical Characteristics of Constitutional Variety 

According to most authors puberty should be considered abnormally 
early or precocious Avhen it occurs beloAV the age of 9, although some 
suggest a loAver limit of 8. I need not here elaborate on the obAuous 
distinction betAveen puberty and the menarche, or stress the fact that 
the first menstruation is only one of the developmental phenomena 
which characterize puberty. It is only natural, hoAvever, that the first 
menstruation, constituting as it does the most conspicuous phenomenon 
of puberty, has in the literature been utilized as the most convenient 
chronological marker for the puberal epoch. I may add that the ages 
of the 9 patients reported in this paper Avere Avell beloAv even the 
arbitrarily set minimum of 8 years. A number of additional eases in 
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which the age was within a year or so of this limit has been excluded 
from the report. The age at which the first menstruation occurred in 
the 9 patients of my series was as follows: 15 months, 2; 2 years 8 
months, 4; 41 / 2 , 6i/^, 7 (2 eases), lYo. 

Not much need be said about the clinical characteristics of this type 
of precocious puberty, as they are apparently exactly those seen with 
normal puberty except for the age at which they appear. These pre- 
cocious children are apt at first to be taller than normal for their age, 
but their later groAvth is likely to be inhibited and they might then be 
shorter than the average. Lenz’s patient, for example, was for some 
years taller than her 2 year older sister, but at 14, the latter had. out- 
stripped her in height. For a full discussion of the skeletal growth 
changes in cases of precocious puberty the reader may be referred to 
Lenz’s paper. 

There are, so far as I know, practically no available data as to the 
age at which the menopause occurs in these patients, although it seems 
likely that the climacteric epoch is not notably accelerated. This 
would seem to be indicated by the fact that Kobbelin’s case^® was still 
menstruating normally at 321/^ years, and that Haller’s patient,^® in 
whom menstruation appeared at 214 years, had her menopause at 52. 
So far as I can find there is available in the literature no report of 
autopsy in any patient who had passed through this form of sex pre- 
cocity, and it is probable that the post-mortem study of the endocrine 
glands would not be especially revealing. 

The clinical feature of these cases which distinguishes them from the 
granulosa cell group, and which has apparently received no previous 
emphasis, is that in the constitutional group the patients not only men- 
struate unusually early, h\i,t they also ovulate. By contrast, the granu- 
losa cell patients menstruate but they do not ovulate. The periodic 
bleeding in the latter group is, in other words, of the purelj’’ estrogen- 
induced type. In the constitutional group, on the other hand, the full 
puberal mechanism is evoked, with both menstruation and owilation. 
That this is so is indicated by the fact that in 3 of my cases in which 
exploratory operation was done biop.sy of, the ovaries revealed in- 
dubitable evidence of preceding ovulation in the form of corpora lutea 
at various phases (Cases 1, 2 and 4). 

The practical significance of this observation is that in certain cases 
of the constitutional variety pregnancy is possible if insemination 
occurs, while this is not true of the granulosa cell tumor group. As 
a matter of fact, it seems certain that all of the eases of abnormally 
early pregnancy which have been reported must have been cases of 
the constitutional puberal variety, in which both menstruation and 
ovulation had been evoked at abnormally early ages. The recent much 
publicized case of Lina Medina, the Peruvian child who gave birth to 



NOVAK: FEMALE PRECOCIOUS PUBERTY 


27 


a child at the age of 5 years and 8 months, making her the youngest 
mother in the world’s history, undoubtedly belongs to this category. 
According to Eseomel’s report of this case,’® menstruation had begun 
at 7% months and continued until impregnation. At the time of her 
cesarean section biopsies of the ovarj' were made, showing an adult 
type of ovarian tissue and also the corpus luteum of pregnancy. The 
much quoted case of Anna Mummenthaler, reported in 1751 by Haller,” 
concerned a patient in whom menstruation appeared at 2, with the 
first childbirth at 9. Another well-known case, also in the very old 
literature, is that of Mandeslo,’® in whom a child was born to a girl 
of 6, in whom menstruation had occurred at 3. In the case of pre- 
cocious puberty reported by Chaschinsky and Jershow in 1933,” full- 
term pregnancy occurred at the age of six. A goodly group of other 
cases of abnormally early pregnancy have been reported, and no ex- 
planation seems possible except that thej'^ represented instances of 
constitutional precocious puberty. 

As with normal puberty, ovulation is not necessarily inaugurated 
when mensti’uation begins. It is highly probable that in children ex- 
hibiting this form of precocious puberty the early cycles are not infre- 
quently anovulatoiT, and this would seem to be at least suggested by 
the operative and biopsy findings in one of my cases (Case 9). Data 
on this point are too meager to justify any generalizations. Moreover, 
as with normal puberty, the rhythm of menstruation is not necessarily 
regular in these precocious eases, and periods of amenorrhea may be 
noted, as in my Case 5. 

Management 

There are two points of obvious importance in the management of 
these patients which deserve emphasis. The first pei’tains to the ps 5 '- 
chologie management of the patient and her family, especially the 
mother. The latter is quite sure to be distressed by the abnormally 
early appearanc^^, of men’Strrtation and other sex manifestations in the 
child. The situation should be explained to her as fully and fairly 
as possible, with reassurance as to the essential harmlessness of the 
condition in itself. She should be told that the precocious manifesta- 
tions will persist, but that after the age of about 9 or 10 the child will 
not be different from many other girls of her age. It is inevitable 
that in the earlier years of childhood the sexually precocious giil will 
be conscious of the differences between herself and others of her age, 
and one can understand the self-consciousness and morbidity which 
this is likely to engender. An understanding and sympathetic mother 
can render her child a great service by her guidance and protection 
through these trying years. 

The second point to stress is that since ovulation may undoubtedly 
occur in girls with this type of precocious pubei-ty, they must be care- 
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fully guarded against sex violations, which, might result in impregna- 
tions. One naturally hesitates to question children on the subject of 
possible sex attractions, but in at least one of my cases the mother 
volunteered the information that the child was “very fond of the 
boys.” It is easy to understand that the reverse might also be true, 
in view of the physical attractiveness of some of these young patients. 



FJf. 1. Case 1. Age 16 months. First menstruation at 15 months. Patient entirely 

well and menstruating- normally at age or 10 years. 
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Case Reports 

Case 1. — R. R., aged 15 months, was first seen at the Harriet Lane 
Home, Johns Hopkins Hospital, in April, 1932, in consultation Avith 
Dr. Edwards A. Park, who later kindly referred her to me for further 
management. 'When the child was 6 months old, the mother noticed 
a white vaginal discharge, which recurred again one month later, and 
again three months thereafter. At this time enlargement of the breasts 
was first noted. After this the vaginal discharge persisted, but re- 
peated examinations revealed no evidence of gonococcal infection. 
There was no further medical examination until the child, at 15 months, 
was brought to the Johns Hopkins Hospital for treatment. At this time 
there was a fairly profuse whitish discharge, which on smear showed 
many large epithelial cells and no pus cells. Baeteriologic examina- 
tion showed only a mixed flora of gram-positive organisms. A few 
days later the child had a profuse menstrual bleeding lasting 2 days, 
with staining for 2 additional days. She was then admitted for fur- 
ther study. 

The child (Pig. 1) was then a rather pi'etty, intelligent Jewish girl 
of 15 months, slightly taller than the average for her age, her height 
being 85 cm. and weight 9,850 Gm. Both breasts were moderately 
enlarged. The genitalia showed a moderate growth of dai'k hair, and 
there was a similar growth in the axillae. Both the labia majora and 
minora were well developed, and the uterus, on rectal examination, 
was almost 5 cm. in length. Both ovaries were definitely larger than 
those of a normal child, the right being distinctly larger than the left. 
Hormone examinations of the urine were made by Dr. R. T. Frank, 
who reported approximately 40 mouse units of estrogen with small 
amounts of gonadotropic hormone. X-i'ay studj’’ showed bone develop- 
ment to correspond to her age, with a normal sella turcica. Numerous 
other studies, including a ventriculogram, -were made with essentially 
negative results. The child was then discharged and referred to me 
by Dr. Park for further management. 

When seen again on November 17, 1932, the puberal changes had 
become more fully developed. Her height had increased to 381/4 inches 
(97 cm.) and she Aveighed 25 pounds. Menstruation had continued to 
recur at approximately monthly inteiwals, and the pehdc examination 
showed the right ovary still distinctly larger than the left, so that the 
possibility of a small granulosa cell tumor could not be eliminated, 
and the child Avas admitted to my service at Bon Secours Hospital for 
exploratory operation. 

The laparotomy shoAved the pelvic organs to be of essentially normal 
puberal appearance. The uterus Avas 51/2 cm. in length, Avith a full 
and rounded fundus. The left ovary measured 2 bA’- 1 by 1 cm. but 
the right Avas considerably largei*, measuring 214 by by 11/4 em. 
Avith slight lobulation apparently due to the presence of cystic fol- 
licles beneath the surface. One surface follicle measured 1 em. in 
diameter. No neoplasm could be felt in either ovary, and an incision 
into the right ovary disclosed none. A yelloAvish body, evidently a 
retrogressed corpus luteum, AAms encountered just beneath the surface 
and a biopsy Avas made in this area (Pig. 2). The microscopic exami- 
nation confirmed the nature of the retrogressed corpus luteum. The 
adrenals Avere normal in size. 

Since this operation the patient has returned to Baltimore for exami- 
nation on a number of occasions. She has been entirely Avell and has 
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been menstruating normally and Avitliout pain. No sign of any granu- 
losal or other endocrine tumor has ever developed. The last examina- 
tion was made 2 years ago, after which her mother moved to another 
city, and it has not been possible to trace her. 

Case 2. — E. M., aged 9, was referred to me on April 28th, 1938, by 
Dr. James Taylor, of Altoona, Pa. At the age of 6 the breasts began to 
grow large and full, with rounding of the figui’e and the appearance of 
axillary and pubie hair. Her general appearance, Avhen first seen, was 
that of a girl of about 13 or 14 (Fig. 3). Her height was 541/4 inches, 
and her weight 90 pounds. She was biaght and vivacious, and her school 
work was described by her mother as of average grade. The first men- 
struation occurred at 7% years, with inteiwals for a time of 28 daj^s, but 
more recently 19 or 20 days, the amount being quite profuse. 



Fig. 2. — Typical corpus luteum in slightly retrogressive phase in ovary of Case 1. 

The genital findings need not be described in detail, since they were 
those characteristic of the normal girl of puberal age. Tlie left ovary 
was enlarged to about the size of a walnut, so that a small granulosal 
growth could not be excluded. Routine laboratoiy studies yielded 
normal findings. Estrogen determinations by Dr. Brack showed a hor- 
mone content only slightly lower than that of the average puberal girl. 
X-ray studies showed epiphyseal closure not yet complete, and the sella 
was normal. Neurologic studies Avere negath’e. Because of the en- 
largement of the left OA'ary, and the possibility of a small granulosal 
tumor, an explorator}-^ laparotomy Avas thought adAUsable. 

Operation reA’ealed pelA'ic organs of puberal degree of deA^elopment. 
The slight enlargement of the left OAmry Avas due to a small follicle 
cyst. A yelloAvish body Avas noted just beneath the surface of the left 
ovary, and a biopsy at this point confirmed the presence of the corpus 
luteum shoAA-n in Fig. 4. 
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Pig. 3. — Case 2. Age 9 years, but menstruating norninliy .since ago of 7'^. 
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An examination of this child 1 year after operation showed no sug- 
gestion of ovarian neoplasm, and a very recent report from the mother 
states that she is quite well, with normal menstruation. 


Case 3. — S. H., aged 9 years, was referred to me on February 27th, 
1938, by Dr. E. W. Johnson of Baltimore. Since the age of 6% she had 
menstruated at about 4 weekly intervals, the flow lasting 5 days, mod- 
erately free, with no pain. At approximately the time of the menarche 
the breasts began to enlarge and hair appeared in the axillae and on the 
genitals. The breasts since then have become quite large, and she now 
has the appearance of a girl of 14 or 15 (Fig. 5). The pelvic examination 
showed the uterus to be of normal puberal size, and the ovaries were 
likewise much larger than that of a normal child of her age, the left 



Pig. 4. — Corpus liiteum from ovary of Case 2. 


being larger than the right. The urinary hormone study, made by Dr. 
C. B. Brack, showed an output of more than 3.3 and less than 4.4 R. U. 
per liter. Other laboratory studies were negative, and will not be 
detailed. Because of the left ovarian enlargement exploratory lapa- 
rotomy was done, but it showed no granulosal tumor. The ovarian 
enlargement was due to the presence of a small follicle cyst. There 
was no gross evidence of corpora lutea. A biopsy of the left ovary was 
done, showing follicles in various stages of maturation, but no evidence 
of corpora lutea, though the examination of one small bit of ovarian 
tissue could not of course exclude the presence of lutein tissue elsewhere. 

Case 4. — h. F., aged 10, was referred to me by Dr. Gabriel Pickar, 
of NeAV Brunsvdck, N. J., on January 17th, 1941. She had begun to 
menstruate at the age of 4, and at about the same time the breasts ex- 
hibited marked hypertrophj^ with soon an abundant grov4h of axillary 
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and genital liair. The periods have since then oectirred at regular inter- 
vals of about 4 weeks, and the figure has become full and rounded. 
(Fig. 6.) She is of normal intelligence for her age, and is described by 
her mother as rather “fond” of the boys. At the age of 5 the patient 
was operated upon at a hospital in Trenton ivith a preoperative diag- 
nosis of granulosa cell tumor, and the left tube and ovary were re- 
moved. There was, however, no recession of the precocious sex 
changes. An effort was made to secure tissue or slides, but this was 
unsuccessful. Some time later, however, Dr.'Pielmr was able to ascer- 
tain that the pathologist’s report indicated no evidence of tumor, the 
sections showing what he interpreted as normal adult ovarian tissue. 

Following the operation the patient developed considerable pain in 
the left lower quadrant, and as there was still a clinical suspicion of 
granulosal tumor, the patient was referred to me for treatment. She 
was then 10 years of age. 

Her general appearance, as will be seen from her photograph (Fig. 
6), was that of a girl of perhaps 14 or 15 and, without going into detail, 
the generative organs likewise corresponded to that age. Her height 
was 55% inches, and her weight 105 pounds. Routine laboratory 
studies showed normal findings, as did the neurologic examination. 
X-ray studies of the bones showed the epiphyses already closed. The 
sella Avas normal. Basal metabolic rate ivas minus 21 per cent. Estro- 
gen urinary studies by Dr. Georgeanna Seegar- Jones showed an output 
of between 20 and 25 rat units. 

The pelvic examination made per rectum showed the uterus to be 
of about the average nulliparous adult size. The right ovary likewise 
Avas Avell developed. There Avas extreme tenderness in the left side, 
with some thickening, but no eAudence of a tumor of any sort. Because 
of the patient’s constant pain in this region, laparotomy Avas consid- 
ered to be advisable. 

The operation shoAved the uterus and right adnexa to be of adult 
type. The surface of the OAmry rcA'caled considerable pitting, indica- 
tive of preAdous ovulations. One or tAvo small cystic follicles Avere seen 
on the surface, and also a yelloAvish liody Avhich Avas evidently a retro- 
gressed corpus luteum. A biopsy Avas done at this point, and the sec- 
tions shoAv typical retrogressive lutein cells. (Fig. 7.) The left ad- 
nexa had been removed. There Avere rather extensive and firm ad- 
hesions hiAmlAung the left liroad ligament, omentum and several loops 
of small intestine. These Avere freely mobilized. Avith satisfaetoiy j^eri- 
tonealization. Exploration of the abdomen, including the adrenals, 
shoAved no sign of any tumor masses. The postoperative course Avas 
smooth, and the patient has been free of pain. She has of course con- 
tinued to menstruate. 

Case 5. — ^B. H., aged 2 years and 8 months, Avas referred to me on 
May 17, 1941, by Dr. Robert L. IMcCrady of Charleston, S. C. She 
Aveighed 7 pounds 11 ounces at birth, and had been normal until Janu- 
ary, 1941, Avhen her breasts began to enlarge. (Fig. 8.) Several months 
later a giwth of axillary and genital hair appeared, and 10 daj^s pre- 
vious to my examination, the first menstruation occurred, lasting 2 
days. She Aveighed 33V^ pounds and Avas 36% inches in height. A 
pelvic examination made under anesthesia showed the uterus to be of 
approximately puberal size, measuring 5 cm. in length. The left ovary 
Avas small and beadj% the right somcAvliat larger, but smooth and ovoid. 
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There was no suggestion of tumor. Other laboratory studies were 
negative, and the child was discharged, with instructions as to the 
psychologic management, and as to the importance of periodic exami- 
nations. 

A letter from her mother on June 17, 1942, reports that menstrual 
bleeding occurred June 5, June 21, and again July 4, followed by a 
long period of amenorrhea, with later re-establishment of the flow. 
Her health otherwise has been excellent. 



Pig. 7. — Corpus luteum revealed by ovarian biopsy in Case i. 


Case 6. — A. W., aged 6, of Emmitsburg, Md., was seen at Bon Secours 
Hospital on August 12, 1940. She had entered the hospital for tonsil- 
lectomy 2 months previously, and at that time the physical examination 
showed marked breast development, though she had not menstruated. 
As her parents, who lived in Emmitsburg, Md., could not then leave her 
for further study, they were requested to do this later, and she returned 
in August. At this time she was seen to be tall for her age, her height 
being 52i/^ inches. She weighed 63 pounds. The breasts showed strik- 
ing development. (Fig. 9.) There was only a light beginning growth 
of axillary and pubic hair. The pelvic examination, without going into 
details, showed a subpuberal stage of development, with fairly well- 
developed labia, a uterus Avhich measured approximately 5 cm. in 
length, and ovaries definitely larger than tliose of a normal child of 6. 
There was no palpable suggestion of any ovarian neoplasm. Labora- 
tory studies were essentially negative. 

Although the patient had not yet menstruated, it seemed reasonably 
certain that she would before very long, and this prediction was made 
and the mother told of the probability. A letter received from her 
later reported that the first period occurred in April, 1941, eight’ 
months after she was seen, at the age of 7. She states that the child 
has been perfectly well, except for some of the infectious diseases 
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of childhood, and that she is “extremely bright in her school work 
and in her music, and she has a wonderful memory.” 

Case 7. — S. F., aged 7, was admitted to the Harriet Lane Home for 
Invalid Children on Dec. 20, 1914, because of unusual breast develop- 
ment. (Fig. 10.) Her birth weight Avas 8 pounds. She was 521/2 inches 
tall, and weighed 68 lbs. The breasts began to develop at the age of 4, 
becoming quite large in succeeding months. At the time of admission 
they were described as 16 cm. in diameter, pendulous, Avith Avell-marked 
areolae about the nipples. There was an aljundant groAvth of pubic hair, 
but none in the axillae. At this time she had not begun to menstruate. 
Neurologic, x-ray studies and other laboratory studies Avere essentially 
negative. The external genitalia Avere described as mucli more developed 
than those of a girl of her age, but unfortunately there is no note as to 
gynecologic examination. 





■ ) 


Fig. 8. — Case 5. Age 2 years and 8 months .at this time. First menstruation lO davs 

before this picture was taken. 


She remained in the hospital only a fcAV days, but returned to the dis- 
pensary on Dee. 31, 1914, Avhen her mother reported that the child had 
had a bloody vaginal discharge, evidently menstrual. Shortly after this 
the famil}' moved to parts unlvnoA\-n, so that the efforts of the social 
service department to get her back for further study Avere unsuccessful. 
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Fig’. 9. — Case 6. Age 6 years at this time. Beginning puberal development but 
no menstruation. Eight months later first period occurred and menstruation has 
been normal since then. 
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Case 8. — L. McD., aged 61/2, was admitted to the Harriet Lane Home 
for Invalid Children, Johns Hopkins Hospital, on Api’il 6, 1939. At the 
age of 2 the mother noticed that the child’s breasts were becoming full 
and rounded, the left more than the right. Some months later a scanty 
menstrual flow appeared, lasting 1 day. The second flow did not occur 
until 8 months later, but since then the periods have recui’red at inter- 
vals of from two to fouz', months, lasting from 1 to 3 days. Axillary and 
pubic hair appeared within the year following the menarche. 



Pig. 10. — Case 7. Age 7 years. First niensliuation at thi.s age. (Harriet L-ane 

Home C.-ise.) 


The general appearance was described as tliat of a girl of over 15. 
The face was rather mature, and the child was cooperative and intelli- 
gent. Her height ivas 52.5 inches. Aside from the physical characteris- 
tics above-mentioned, the gtmecologic examination showed the externa] 
and internal generative organs developed far beyond those of a normal 
girl of her age, and resembling those of a girl at puberty. There was Jio 
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palpable evidence of a tumor. Estrogen urinary titer showed less than 
3 R. U. per liter. The bone age corresponded to 12 years. The basal 
metabolic rate was -4. Other laboratory studies were not significant. 

An exploratory laparotomy was done by Dr. R. W. TeLinde, and no 
evidence of any tumor was found in either ovary, though both ovaries 
were said to be “more yellow” than the normal adult ovary. No 
corpus luteum was seen, but a biopsy of the right ovary showed a 
mature follicle. The uterus measured 6 cm. in length, the ovaries 3 by 
11/^ by 1 cm. 

A report from the mother on Oct. 22. 1940, stated that the child was 
well, and that menstruation was occurring at monthly intervals, the 
flow lasting 2 days. 



Pig. 11. — Case 9. Age 5 years. First menstruation at 4%. (Case of Dr. T. K 

Galvin.) 


Case 9. — N. L., aged 5, was admitted on April 20, 1943, to the service 
of Dr. T. K. Galvin, at St. Joseph’s Hospital, and I am indebted to 
him for permission to include the case with mj'- ovoi group. During the 
preceding year she had shown increasing development of the breasts, 
with also development of pubic and axillary hair, and the first menstrua- 
tion had appeared in November, 1942. the flow lasting 6 days. The 
periods continued to recur regularly at about four-week intervals. The 
external genitalia were of normal puberal type. Laboratory studies were 
essentially negative. As the left ovary appeared somewhat larger than 
the right an exploratory operation was (lone by Dr. Galvin, but it re- 
vealed no microscopic evidence of granulosa cell tumor. The pelvic 
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organs at operation “were like tliose of a girl of 15.” The left ovary 
was removed for microscopic examination. This showed nnmerons fol- 
licles in varying stages of maturation, though no corpora lutea were seen. 

Summary 

"While tumors of certain endocrine glands and various cerebral 
lesions have been reported often as causes of precocious puberty in the 
female, there has been little discussion in the literature coneerning the 
constitutional type of this syndrome, probably more frequent than any 
other. In cases of this sort no tumor or lesion is demonstrable, nor 
does it manifest itself in the later course of the patient. The clinical 
characters of the abnormally early puberty are identical with those of 
normal puberty, except for the age at which they appear. Nine cases 
of this sort are reported in this paper, the ages of the patient being 
15 months, 2, 2 years 8 months, 4, 4V^, 6y2, T (2 cases) and 71/2. 

As to why an otherwise normal puberal mechanism is awakened at 
an abnormally early age, no explanation seems plausible except on a 
chromosomal or genic basis, as is discussed in the paper, so that the 
designation of “constitutional” seems appropriate for this group. 

Certainly cases of this type are far more common than those due to 
granulosa cell tumors, which gynecologists especially are apt to think of 
first in association with precocious puberty, often resorting to explora- 
tory laparotomy in such cases. There can be no criticism on this point 
if there is a suspicious enlargement of the ovary. In the absence of any 
enlargement it is Aviser to refrain from operation, though the patient 
should be re-examined at periodic intervals. 

This studjq particularly the microscopic examination of biopsies of the 
ovaries in several cases, has convinced me that, unlike the granulosa cell 
tiunor cases, those of constitutional type may not only menstruate but 
also ovulate at abnormally early ages. This would explain tlie occur- 
rence of pregnancy at extremely early ages, as in the remarkable case 
reported from Lima, Peru, in 1940, of a full-term pregnancy in a child 
5 years and 8 months old. 

The most important practical points in the management of these cases 
are (1) the psychological management, to avoid the development in the 
child’s mind of self-consciousness or a sense of inferiority or abnor- 
mality; (2) protection against the possibility of insemination. 
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Lefifel, James M., Masson, James C., and Dockerty, Malcolm B.: Krukenberg’s 

Tumors, Ann. Surg. 115: 102, 1942. 

The authors discuss the question of wliat constitutes a Krukenberg tumor? 
Mucus in the epithelial cells is a constant finding. "Signet-ring cells" are almost 
a constant finding. They feel tliat the term Krukenberg ’s tumor should include 
all metastatic adenocarcinomas of the ovary. 

Pour possible routes of metastasis are mentioned. (1) Spread by peritoneal 
implantation; (2) spread bj^ lymphatic channels; (3) extension by continuity; and 
(4) spread by way of the blood stream. It is felt that primary adeno-" colloid" 
carcinoma of the ovary may rarely mimic Krukenberg ’s tumor. Concerning treat- 
ment, the authors feel that if the patient is a poor surgical risk or showing evi- 
dence of extensive metastasis, surgical treatment is contraindicated except for the 
relief of an obstruction of the genitointestinal tract. If a patient is a good sur- 
gical risk without extensive carcinomatosis then the uterus, tubes, and ovaries should 
be removed. An atrophic ovary should never be left intact. It is stated that a 
good general rule is to remove both ovaries when a solid tumor is found involving 
either one, particularly if the patient is near or past the menopause. 


WiLijAM Berman 



ADRENAL-LIKE OVARIAN TUMOR ASSOCIATED WITH 
CUSHING’S SYNDROME (SO-CALLED MASCULINO- 
VOBLASTOMA, LUTEOMA, HYPERNEPHROMA, 
ADRENAL CORTICAL CARCINOMA 
OF THE OVARY) 

Edwin J. Kepler, M.D., Malcolm B. Dockerty, and 

James T. Priestley, M.D., Rochester, Minn. 

(From the Divisions of Medicine, Surgical Pathology and Surgery, Mayo Clinic) 

I T IS weU Imowii that arrhenohlastomas of the ovaiy masculinize their 
hosts. However, it is not generally appreciated that other tumors 
of the ovary also are capable of producing similar changes in sexual 
characteristics. Unlike arrhenohlastomas, these tumors are associated 
with many of the general and metabolic symptoms, such as hyperten- 
sion, cutaneous striae and diabetes, that characterize Cushing’s syn- 
drome, Cushing’s disease and tumors of the adrenal cortex. 

Cushing’s syndrome should be distinguished from Cushing’s disease. 
The term Cushing’s syndrome should be applied solely to the now well- 
known clinical picture described bj* Cushing. This clinical picture has 
been found to be associated with basophilic adenomas of the anterior 
lobe of the pituitary body, adrenal cortical tumors, and adrenal cortical 
hyperplasia and tumors of thymus associated with adrenal cortical hyper- 
plasia. In all of these conditions Crooke’s changes in the basophilic cells 
of the anterior lobe of the pituitary body have been found to be present.' 
Wlien this clinical picture is found to be associated witli a basophilic 
adenoma of the anterior lobe of the pituitary body, the term Cushing’s 
disease is applicable. 

The origin and nature of these tumors are difficult to determine. 
Their cells resemble both those of the corpus luteum and the adrenal 
cortex. The clinical symptoms which they produce are strikingly similar 
to tliose produced by adrenal cortical tumors and adrenal cortical hyper- 
plasia and consequently are very similar, if not strictly identical, to 
those produced by basophilic adenomas of the anterior lobe of the pitui- 
tary body (Cushing’s disea.sc). 

It is not surprising, therefore, that pathologists have had difficulty 
in inventing suitable names by whicli these neoplasms can be designated. 
Glynn lumped them into one group to which he referred as “yellow 
tumoi-s of the ovary." Others, impressed by the histologic similarity 
of the tumor cells to either the cells of the corpus luteum or to the cells 
of the adrenal cortex, have introduced such terms as “luteoma,”-’’’’* 
"lutcoblastoma,” “hyi)erncphroma" and “adrenal cortical carcinoma" 
of ovarian origin. The term "luteoma"*^ is particularly unfortunate as 
it has been applied not only to the grouj) of ncojJasins under discus.sion 
but also to granulosa cell tumors, the cells of which have undergone 
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luteinization. Kottino and McGrath tried to escape from the horns of 
the dilemma by introducing the noncommittal Latin-Greek hybrid “mas- 
culinovoblastoma. ” For various reasons, some of which will be appar- 
ent later, none of these designations is satisfactory. Bather than intro- 
duce further confusion in nomenclature and yet avoid the difficulties 
which arise from use of any one term to the exclusion of the others, 
we have decided to speak of them as “adrenal-like ovarian tumors.” To 
date, thirteen well authenticated eases of such adrenal-like ovarian 
tumors have been reported in addition' to the one which we are report- 
ing. Bakoff^® also speaks of another ease which according to a persona] 
communication will be reported in detail later. 

Report of Case 

The patient, a white girl aged sixteen years, of Polish parentage, 
came to the Mayo Clinic August 5, 1942, because of amenorrhea and 
hirsutism. She was under tlie care of Dr. L. W. Pollock, with whose 
cooperation this report is made. One sister was said to have had a 
similar disorder. As far as could be learned her puberty was normal. 
The menses began at about the age of eleven and at first were regular and 
normal. When she was about thirteen years of age the flow became 
somewhat scanty and sometimes she would skip periods for two or three 
months at a time. Finally, in October, 1940, at the age of. fourteen 
years, her menses ceased entirely. There were no hot flushes. At , the 
same time coarse, black hair appeared on the face, arms, legs and ab- 
domen so that “hair remover” and finally a razor had to be used. 
Simultaneously, she gained in weight and Iier face became full and 
round. Headaches became very troublesome. By the spring of 1942, 
her appearance had changed to such an extent that one of her sisters 
who had been away for some months had difficulty in recognizing her. 

Except for a reactive mental depression the girl ’s psychologic attitude 
was remarkably good under the circumstances. She made good grades 
in school, generally a “B ” average, and she enjoyed her studies. Specific 
information regarding her sexual proclivities was difficult to obtain, 
but her mother stated that she had not noticed anything strikingly ab- 
normal in the girl’s behavior toward associates of either sex. She pre- 
ferred the company of girls and disliked to attend parties and social 
functions if boys were going to be px’esent. Her relations to the latter 
were “strictly friendly.” 

During the course of her illness she had consulted several physicians, 
and as her condition seemed to be becoming progressively more alarming 
she decided to come to the clinic. 

The patient gave the impression that she was sexually neuter. She 
objected slightly to being examined, was a bit sullen, but on the whole 
there was nothing notably abnormal in her behavior in the exaimnmg 
room. She was 5 feet 2 inches (127 cm.) tall and she weighed 141 
pounds (64 kg.). Her voice seemed to be somewhat low pitched but 
the Adam’s apple was not abnormally prominent. 

Wlien she was undressed, her bodj'’ conformation and general appli- 
ance wei'e distinctly but not entirely masculine in type (Fig. !)• ’■ 

skeletal framework was heavy and sturdy and the musculature was ex- 
ceptionally well developed and conspicuous. Her athletic 
was accentuated by a strong lower jaw, a prominent mental pro e 
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ances and a cleft chin. The shoulders were square and broad and the 
trapezius muscles stood out prominentlj'. The characteristic fat deposits 
(for example, those above and below tlie clavicle) which contribute so 
much to the femininity of the noi'mal woman’s appearance were largely, 
but not entirely, absent. The abdomen protruded and the hips were 
narrow', especially below the trochanters. A suggestion of a “buffalo 
hump” was apparent in the eervicothoracic region. 



Her face (Fig. 2) w'as slightly rounded; the palpebral fissures were 
narrowed because of drooping upper lids and the corners of the mouth 
were depressed. All of these factors contributed to give her a “do^vn- 
at-the-mouth” look. The skin was dry and rough because of extensive 
areas of keratosis pilaris, and between the shoulders and down the back 
there was a well-marked acneform eruption. Below the iliac crests there 
were well-defined purplish striations. In color, the skin was somewhat 
florid and this was especially noticeable in the face. On the arms, legs, 
thorax and abdomen, back and buttocks there was a prominent over- 
growth of coarse- dark hair. At the temples the hair of the scalp was 
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beginning to recede, side burns extended down the cheeks, and the eye- 
brows met at the midline. Curiously, there was only a trace of a mus- 
tache. The breasts were large, pendulous and flabby and were particu- 
larly conspicuous because of exceptionally large, florid and pigmented 
areolae. The clitoris was about three times the normal size. In milli- 
meters of mercury, the blood pressure was 160 systolic and 110 diastolic. 
The ocular fundi and the retinal vessels appeared to be normal. 



Pig. 2. — Appearance of patient’s face ; a, before operation ; V, five months after 

operation. 

As the examination proceeded, the possibility of an adrenal cortical 
tumor naturally suggested itself, so that one was mentally prepared, on 
examining the abdomen, to find a mass in either renal region; however, 
the upper part of the abdomen was disappointingly normal and when, 
on bimanual pelvic examination, the mass, which by all the rules of the 
game should have been situated beneath the costal margins, was en- 
countered deep in the pelvis, the resulting surprise was decidedly dis- 
concerting. Nevertheless, as one reviewed the liistory of the girl’s illness 
and re-examined her physically, the conviction grew that she almost cer- 
tainly had to have a tumor comprised of hyperfunctioning adrenal cor- 
tical tissue. If this Avere the case the pelvic tumor Avould have to be an 
incidental abnormality, such as an ovarian cyst unrelated to the clinical 
picture or an aberrant adrenal cortical tumor. With these thoughts in 
mind we conducted the following laboratorj'- studies : 

Routine urinalyses, flocculation tests for syphilis, roentgenograms of 
the sloill and thorax gave results that Avere either negative or normal. 
A soft tissue mass containing zones of calcium AAms noted in the roent- 
genograms of the pelvis. None of the roentgenograms shoAved any evi- 
dence of osteopoi’osis. The Amine for the hemoglobin aa’os 17.0 _G_m. per 
100 c.e. of blood. The leucocytes numbei’ed 9,900 per cubic millimeter. 
Unfortunately, an erythrocjUe count AAms not made nor AA'ere the blood 
smears studied hematologically. Chemical studies of the blood gaA’e the 
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following values, all of which are expressed in milligrams per lOOc.c. : 
blood sugar, 68; plasma chlorides (as NaCl), 594; serum sodium, 342, 
serum potassium, 20.2. The carbon-dioxide combining power of the 
plasma was 52.2 volumes per cent. The urinary excretion of 17-ketos- 
teroids per twenty -four hours, as determined by the Callow colorimetric 
method, was 54.6 mg. (The normal value for women is about 10.0 mg. 
in twenty -four hours; the range is 6 to 17 mg.) Urinary assays for 
estrin (estrogenic substance) and normal amounts of prolan (gonado- 
tropic substance)* gave the following values in rat units per twenty- 
four hours; estrin 19; prolan less than 10. 



Pig. 3. — Appearance of patient's body five months after operation. 


The results of these studies strengthened our tentative diagnostic opin- 
ion. Consequently one of us (E. J. K.) felt that a probable diagnosis 
of “adrenal cortical tumor of the ovary” was warranted.! Accordingly, 
it was d ecided to explore the pelvis surgically, first treating the patient 


•Frank technique. 

by too much knowledge of unusual ovarian tumors and 
being skeptical that “luteomas" ever caused masculinity. I did not have too many 
misgivings when I offered this somewhat unusual diagnostic suggestion. E. j, K. 
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preoperatively as though she had an adrenal cortical tumor and then, if 
the biopsy of the tumor revealed an adrenal tj^pe of cell, to continue 
with the postoperative treatment which has been used at the clinic in 
cases of this type of tumor. (Previous experience with tumors of the 
adrenal cortex has more than justified the wisdom of this procedure. “ 

Accordingly,^ on August 19, 1942, an exploration of the pelxis through 
a low midline incision was made by one of us (J. T. P.). A lobulated 
encapsulated tumor about the size of a cantaloupe was found. The 
tumor was yellowish in color, firm in consistency and free from any 
attachments except the right Fallopian tube which lay stretched out 
oyer the capsule. The tumor, which appeared to take the place of the 
right ovary, was accordingly removed, along with the right Fallopian 
tube and the appendix. 

Examination of fresh sections of the tumor prepared by the rapid 
freezing technique and stained with polychrome methylene blue resulted 
in a diagnosis of “probable adrenal cortical tumor of ovarian origin,” 
and the patient was accordingly treated postoperatively as had been 
planned,* 

The patient had an uneventful convalescence. At the time of her 
dismissal her appearance had started to change for the better. 

On January 4, 1943, the patient returned for re-examination as re- 
quested. During the intervening five months many of the manifesta- 
tions of her illness had disappeared. One month after her operation 
she had a normal menstrual period and her periods remained regular 
and normal thereafter. A remarkable change in her appearance has - 
occurred (Figs. 2, 3 A and B). The abnormal cutaneous hair was almost 
entirely gone. There remained a masculine pubic hair line, the faint- 
est suggestion of a mustache and three or four short black hairs between 
the breasts. She stated that after her opei’ation the hair of the scalp 
came out and was being replaced by a finer, more feminine type of hair. 
Her mannerisms were now distinctly feminine. She had no. complaints 
except that she became tired much moi’e easily than she had previously. 

She also remarked that her grades in school were not as good as they 
had been and that she had lost interest in her school work in general. 
Her mother called attention to the fact that whereas previously the 
patient had never been afraid of anything, now she became frightened 
rather easily and objected to being left alone in the house. Her weight 
was now 132 pounds (59.9 kg) ; the blood pressure varied from 138 mm. 
to 140 mm. systolic and from 80 mm’, to 100 mm. diastolic. The value 
for urinary 17-ketosteroids was 2.6 mg. per twenty-four hours. 

Grossly, the tumor measured 15 by 14 by 9 cm. and weighed 650 Gm. 

It was orange-yellow in color, coarsely lobulated in outline, and entirely 
invested by a smooth, glistening, grayish capsule which was free from ad- 
hesions. A pedicle measuring 6 cm. along its edge of attachment and 
1 cm. in width consisted of the mesosalpinx which, like the right Fallo- 
pian tube, lay stretched out over the surface of the tumor. Surfaces 
made by cutting (Fig. 4) revealed that the substance of the tumor was 
bright yellow in color except for several small zones where hemorrhage 

*The preoperative and postoperative treatment was as follows; Immediately before 
and after the operation the patient was given 1 liter of physiologic salt solution intra- 
venously. Two liters were given daily thereafter for two days and one liter daily tor 
two additional daj’s. Five milligrams of desoxycorticosterone acetate was given daio 
for four days, beginning with the day of the operation. Twenty cubic centimeters oi 
adrenal cortical extract was given when the patient returned from the operating 
room ; 5 c.c. every three hours thereafter until eleven doses had been given, where- 
upon the dose was reduced to 5 c.c. every six hours for the ne.xt thirtjysix hours. 

By this time the patient was well on the road to recoverj’’ and hormonal therapy vas 
discontinued but physiologic salt solution was administered by mouth for the next 
two days. 



49 


KEPLER, ET AL. : ADRENAL-LIKE OVARIAN TUMOR 

imparted a dark, reddish appearance. Consistency was solid throughout. 
A pronounced degree of lobulation was present, the more sviperfieial 
nodules of which corresponded to the external bosselations described pre- 
viousljL In the center of the mass was a calcified nodule, 2 em. in diam- 
eter, apparently representing the zone of radio-opacity noted by the 
roentgenologists. 

In preparations stained with hematoxj'lin and eosin the outstanding 
microscopic characteristic of the tumor was an essential composition of 
large pale polygonal cells arranged in anastomosing cords, sheets and 
irregular strands but rarely in structures approacliing an acinar ar- 
rangement. Cellular groups were aggregated to form lobules of variable 
size and between these lobules bundles of fibrous tissue formed a coarse 
tjTie of scaffolding. From these fibrous tissue septa small groups of 
fibroblasts spread in a radiating maimer to surround the smaller units 
of tumor cells. Focal nests of lymphocytes were seen in the stroma 
(Fig.- 5a). With higher magnification, the tumor cells were seen to be 




Pig. 4. — Cut surface of tumor ; the dark areas represent hemorrhage within the tumor 
substance ; remaining portion was of a bright orange-yellow color. 


epithelial-like, large and polygonal, with faii’ly sharp outlines. Cyto- 
plasm was voluminous and filled with rounded vacuoles which varied in 
size and number directly with the size of the individual tumor cells 
(Pig. 5b). Nuclei were large, centrally placed, and each possessed a 
sharp nuclear membrane. Nucleoli were prominent and usually single, 
but multiple nucleoli sometimes were observed, lilultinueleated cells 
were occasionally noted in normal and in giant cell forms and this pic- 
ture recalled a similar common observation in adrenal cortical tumors 
(Pig. 6). Mitosis was fairly frequent. Because of the eellularity, mi- 
totic activity, size of nucleoli and variation in staining qualities of 
cells, the neoplasm was adjudged malignant grade 2 on the basis of 
1 to 4 (by the method of Broders). Blood vessels were numerous and 
the larger ones were well formed. The smaller ones coursing between 
the smaller columns of tumor cells were often represented by blood 
filled spaces lined by a single layer of endothelium. 
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Special stains for lipoid demonstrated large amounts of this substance 
in the cytoplasm of the polyhedral cells (Fig. lA). It varied in amoimt 
and one gathered from a study of the slides that many of the tumor 
cells were enlarged chiefly because of their high content of lipoid. Many 
of the smaller tumor cells appeared to be aiTanged in groups or islands 
and in these the fatty droplets were small in size and few in number. 



Flgr. 5. — a, Anastomosing- cords of tumor cells recall the structure of the suprarenal 
cortical tumors ; blood vascular spaces are abundant and there are occasional accumu- 
lations of lymphocytes: stained -with hematoxylin and eosin (XIOO); h, large, PpO'" 
gonal, pale and vacuolated tumor cells; some variation in size can be noted (the 
largest cells contain the most lipoid) ; definite organization into cords and strands is 
apparent and the individual units are separated by fine bands of connective tissue : 
stained -ndth hematoxylin and eosin (XlOO). 



Fig. 6. — Much nucleated giant cells in this tumor appear to relate jt to, 

adrenal-cortical origin: stained with hematoxylin and eosin (X^SOL 
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Blocks of tissue preserved in absolute alcohol were stained for glyco- 
gen. This substance was demonstrated in different portions of the 
tumor (Pig. IB) but in a rather spotty distribution. Its presence in the 
cytoplasm in general was in inverse proportion to the amount of lipoid. 
Sections made from blocks of tissue that had been fixed in Zenker’s 
solution were stained with Ponceau-fuehsin stain.® Many of the cells 
contained the specific granules that are regarded by Broster and Vines 
as indicative of “androgenic” tissue (Fig. 8A). Slides made from de- 
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calcified portions of the calcified nodule noted in the roentgenogram re- 
vealed irregular calcification and also focal ossification. The osseous 
tissue appeared to be true bone with well formed haversian canals and 
islands of fairly normal looking bone marrow (Fig. SB). The capsule 
of the tumor appeared everywhere intact superficially but more deeply 
it revealed small islands of invasion by neoplastic tissue. In most of 
the sections studied, tissue resembling ovarian stroma could be identified 
and in one the presence of a corpus fibrosum and a primordial follicle 
established beyond question of doubt that the neoplasm was of ovarian 
origin (Fig. 9). Except for the presence of bone and ovarian tissue, the 
preceding description could be applied to the general run of adrenal 
cortical tumors. 



Fig'. 9. — Portion of capsule of tumor ; the corpus fibrosum and primordial 
follicle identify the tissue as being truly ovarian, stained -ndth hematoxylin and eosin 
(X80). 


Comment on Cases 

Tables I and II summarize the clinical and pathologic data in the 
case which we have just reported (case 14) and in thirteen additional 
cases previously reported in the literature. Certain features are deserv- 
ing of speeial emphasis. Hirsutism was present in aU fourteen cases 
and varied in duration from nine months to thirteen years. A mas- 
culine pattern of distribution of hair usually was noted. This was em- 
phasized in four instances by an observed recession of the hair line along 
the forehead, with the notation that the patients were partially bald. 

In ten of the fourteen eases the habitus was described as being of mas- 
culine type with pronounced development of the muscles of the shoulder 
girdle. In eight of the fourteen eases there was a definite and sometimes 
pronounced gain in body weight. Moreover, in the majority of the ob- 
served instances the obesity was more or less localized to the face, cervical 
region and pectoral girdle. 
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Blood pi’essure readings were recorded in six of the twelve cases that 
were reported more recently. In four of these cases, hypertension was 
present with systolic pressures in excess of 140 mm. or diastolic pres- 
sures of more than 90 mm. of mercury. In the ease we have just re- 
ported, postoperative readings of the arterial blood pressure indicated 
a moderate drop in both systolic and diastolic pressures from distinctly 
high preoperative levels. This finding indicates that in some way the 
ovarian tumor was responsible for the observed arterial hypertension. 

Diabetes or a diabetic tendency was of relative^ frequent occurrence. 
In one of the fourteen cases, clinically recognized diabetes had been 
present for six years. Another patient had a trace of sugar in the urine 
but was apparently not otherwise investigated for evidence of diabetes. 
In another case the concentration of blood sugar was 150 mg. per 100 
e.e. and in two additional eases the presence of subclinical diabetes was 
indicated bj”- abnormal glucose tolerance curves. 

Hematologic observations suggesting polycythemia vera were' un- 
usually common in the group. Blood counts were recorded in eight of 
the fourteen cases and in four of these the number of erythrocytes ex- 
ceeded 5,000,000 per cubic millimeter of blood. In one of these cases the 
erythrocytes numbered almost 9,000,000 per cubic millimeter and 
dropped to 6,000,000 after removal of the tumor. 

In a number of instances, the blood and urine were studied for various 
hormonal substances. In the case reported by Saphir and Parker (case 
5) the urine contained 5,000 mouse units of estrogenic substance per 
liter and 66 mouse units of gonadotropic substance per liter. In an- 
other ease, reported by Novak and Wallis (case 6), estrogenic substance 
could not be detected in the urine Ijcfore operation but 200 mouse units 
per liter were found afterwards. In the case reported by Maxwell (case 
T), 40 mouse units of estrogen were present in 1 liter of urine but gonad- 
otropic substance was absent. Quantitative estimation of androgenic 
material by the Capon method was made in one of the two cases reported 
by Eottino and McGrath. Values obtained were 17.3 and 15.7 interna- 
tional units. In the same case, the value for estrogens was 3.3 rat units 
per liter. 

Prom the pathologic standpoint, all of the tumors have been unilateral 
with but one exception, in whicli both the right and left ovary equally 
shared the dubious honor of being host. Size has varied from nodules 
of microscopic dimensions to masses measuring 16 by 14 by 9 era. Tlie 
tumors were for the most part yellowish in coloi* and encapsulation 
was the rule in practically all recorded instances. Microscopically, the 
tumors were composed of large, pale, polyhedral, epithelial-like cells 
disposed in cords and anastomosing strands. Large amounts of intra- 
cellular lipoid material were noted in nearly all eases and intercellular 
glycogen was occasionally found to be present. Poneeau-fuchsin stains 
were employed in most of the cases recently reported and these tests 
yielded positive results in three eases. In twelve of the fourteen cases. 



Table I. Comparative Clinical Data 
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Tills case has been reported in the present paper. 
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the presence of ovarian tissue was demonstrated microscopically, in the 
tumor capsule. In another case there was gross evidence for an ovarian 
point of origin. In the case reported by Bovin (ease 1), ovai’ian in- 
volvement was very definite, but an origin from the homolateral broad 
ligament could not be entirely excluded. 

As is true with most neoplastic newcomers, there was much hesita- 
tion in deciding the question of malignancy. The case reported by 
Rottino and McGrath (case 10) provided an answer or the confirmation 
when the patient died of metastasis. In this case the tumors (bilateral) 
differed in no essential microscopic detail from many of the others which 
had been regarded by the authors as being benign. In the case that we 
have reported in this paiier (ease 14 in the tables) the malignancy of 
the tumor was grade 2 according to the method of Broders. 

The tumors under consideration may be studied from three distinct 
angles, namely; (1) structure and histogenesis; (2) clinical manifes- 
tations, and (3) pathologic physiology as shown by the presence of hor- 
monal substances in the urine. Each of these three approaches has its 
distinct limitations. Consequently, any theorj’' regarding the nature of 
these tumors must take into consideration the factual data derived from 
all three types of approach. 

Histogenesis. — Histologically, these tumors conceivably might arise 
from one of the following structures: (1) the adult corpus luteum; (2) 
a pre-existing granulosa-eell tumor; (3) an adrenal cortical ovarian rest, 
and (4) through excessive development of certain cellular elements 
(adrenal cortical?) in a teratomatous groAvth. In 1921, Ernest Glynn 
analj’^zed critically most of the literature on yellow tumors of the ovaxy 
including a number of lesions that had been labelled “hypernephromas” 
and ascribed in point of origin to adrenal cortical rests in the ovary. 
Glynn’s investigation led him to the belief that these tumoi's had no 
connection mth adrenal tissue whatsoever, but wnre, for the most part, 
dei’ived fi’om the corpus luteum. He based his arguments on clinical 
as well as histologic grounds, and pointed out that the turaoi’s never 
cause masculinization as did adrenal cortical tumors. The ease reported 
by Bingel (case 2) apparently escaped his notice and the masculinizing 
tumor in the case reported by Bovin (case 1) he relegated to an origin 
in the broad ligament, with secondarj^ invasion of the ovary. (He ap- 
parently was ready in this latter case to concede an origin from hetero- 
topic adrenal tissue.) The cases reported by Bovin and by Bingel 
(cases 1 and 2) were the only two which antedated the publication of 
Gljnin’s splendid article. In the light of recent investigations, it noiv 
appears that several of Glynn’s “hj'pernephi-omas” conceivably may 
have been of corpus luteum origin. Two appear to be undoubted ex- 
amples of compound lutein cysts associated with hydatid mole. Patho- 
logically, however, most of the remainder clearly represent examples of 
luteinized granulosa-ceU tumors with clinical symptoms of feminization 
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and not masculinization. Were Glynn now to analyze the examples of 
yellow masculinizing ovarian tumors which have been described since 
1921, there is no doubt that some of his arguments for a corpus luteum 
origin would lose much of their force. Schiller logically pointed out 
that the corpus luteum is ordinarily a transient structure derived from 
two pre-existing cellular elements in the ovary, namely, granulosa cells 
and theca cells. From the granulosa cells are derived the well-known 
granulosa-cell tumors which may in some cases become luteinized, in 
which case they have been called “luteomas.” From the theca cells 
arise the theca cell tumors. Both of these tumors are “feminizing.” 
Neither is associated with virilism or the other symptoms which accom- 
pany the tumors under consideration. Furthermore, according to Schil- 
ler, it seems highly unlikely that any type of tumor composed of corpus 
luteum cells could possibly produce virilism, striae, hypertension, osteo- 
porosis, diabetes (that is, Cushing’s syndrome) when one considers what 
is known concerning the hormonal function of the corpus luteum. Cer- 
tainly these symptoms are entirely out of line with what one would 
expect from hyperfunctioning cells of the corpus luteum.'" 

Both the gross appearance and the histologic structure of the present 
group of tumors suggest an adrenal cortical origin. If this were the 
ease one would expect that the incidence of these tumors could be cor- 
related with the incidence of adrenal rests within the substance of the 
ovary. However, according to the best figures available, it is impossible 
to make such a correlation. In fact, it appears that adrenal rests within 
the ovary occur even less frequently than do these adrenal-like tumors. t 
Adrenal cortical rests occur elsewhere in the body with considerable fre- 
quency,^® and there are a few clear-cut examples of ectopic adrenal cor- 
tical tumore that have arisen from such rests.” However, as j'^et there 
is no conclusive evidence that ectopic adrenal tissue within tlie ovary 
has given rise to an ectopic adrenal tumoi’, unless the tumors under con- 
sideration ultimately will be proved to be examples of such an occurrence. 

The presence of glycogen, noted in several of these tumors, has led to 
the belief that the tumors were of adrenal origin. However, we now 
know that the corpus luteum, on the one hand, and adrenal adeno- 
carcinoma, on the other, also contain small or large amounts of this sub- 
stance. It is doubtful, therefore, if the presence of glycogen in any given 
tumor can be taken as evidence of its histogenesis. This argument ap- 
plies with equal force to a positive reaction with the Ponceau-fuehsin 
stain. This stain, originally considered specific for cells of the andro- 


*On the other hand, many of the symptoms of adrenal cortical tumor are not 
those that one -would expect from -what is known regardina the physiology of the 
adrenal cortex. 

•fGrolIman, ho-wever, expressed the opinion that adrenal rests -h-ithin the ovaiy 
occur fairly commonly during infancy, but that they are composed of androgenic 
tissue and regress during childhood along with the androgenic tissue of the adrenal 
corte,x. Incidentally, according to the same author, it is tin's androgenic tissue which 
fails to regress and ultimately becomes h>-perplastic or neoplastic. Uiat g'l-res rise to 
the sexual abnormaliUes seen in conjunction with adrenal cortic.al tumors or -with 
adrenal virilism assoc ated with bilateral adrenal cortical hyperplasia This intriraing 
conception conveniently ignores many of the metabolic svmptorns such as dla^tel^ 
hypertension and osteoporosis and others that commonly occur iK conjunction with 
either adrenal cortical neoplasms or hyperplastic lesions conjunction witn 
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genic adrenal type has been found to react positively with the cells of 
the corpus luteum. Sharp cytoplasmic outlines of tumor cells have been 
interpreted as indicating an adrenal origin for these ovarian tumors but 
the degree of sharpness has been found to depend more upon the size and 
the number of lipoid droplets than upon anj’" fundamental difference 
between an adrenal cortical and a corpus luteum cell. 

It may thus be seen that from the standpoint of pure cytology the 
origin of these tumors is a histogenic jigsaw puzzle. In the case that 
we have reported, the finding of well-formed, marrow-bearing bone early 
raised our hopes that we had the answer to this puzzle in a clear tera- 
tomatous origin. Careful search, however, failed to reveal the presence 
of an^r other unusual tissue types and we were left to face the bleak 
fact that calcification and even ossification may occur in any type of 
neoplasm. Consequentlj", the theory of a tei’atomatous origin must re- 
main as an unproved possibiiitjL 

Clinical Manifestations . — The endocrine symptoms of adrenal cortical 
tumors vary qualitatively and quantitatively in individual cases. A 
comparable variability appears, possibly to a lesser extent, to run through 
the group of ovarian tumors under consideration. Nevertheless, in spite 
of this variability, the composite clinical picture of the one group has 
much in common with the composite clinical picture of the other. For 
example, each group of tumors tends to be characterized by pathog- 
nomonic changes in the facies and habitus which were so graphically 
described by Cushing. In addition, one can mention amenorrhea, hir- 
sutism, acne, enlargement of the clitoris and other symptoms usually 
considered to be indicative of masculinization. Of particular interest, 
however, is the occurrence in each group of an unusual combination of 
symptoms, namely, hypertension, polycythemia and diabetes. Polycy- 
themia, for example, although not a particularly common symptom 
of adrenal cortical tumor, may be present to such an extent that all 
the common hematologic criteria necessary for tlie diagnosis of poly- 
cythemia vera cap be obtained. The occurrence of severe polycythemia 
( approximate! j' 9,000,000 erythrocytes per cubic millimeter) in case 
2 in Table II is, therefore, particularly suggestive that in this in- 
stance the tumor was in fact a tumor of the adrenal cortex. Diabetes, 
likewise, does not occur regularly in cases of adrenal cortical tumor. 
Nevertheless, in a ease reeenthv i-eported by Sprague, Priestley and 
Dockerty it was the only endocrine manifestation of an adrenal cor- 
tical tumor. The relatively high incidence of diabetes in the fourteen 
cases listed in Table I has already been noted.'* The foregoing remarlis 
relative to polycjdhemia and diabetes are equally applicable to' hyperten- 


*T!ie occurrence of diabetes in this type of case suggests an overproduction of the 
adrenal "diabetogenic hormone" (11 dehydro-17 hydroxy corticosterone or compowa 
E of Kendall and compound Fa of Reichstein) by the tumor, whereas the prese^e 
of hypertension might be taken as indicative of an excessive production of some com- 
pound similar to desoxycorticosterone. As yet there is no adequate explanation lor 
the occurrence of polycythemia. For a stimulating discussion of the patnoiogic 
phvsiology of Cushing’s syndrome and allied disorders -the reader is referred to Funer 
Albright’s article in the 1943 Barvey hectures. 
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sion. All three of these sj^mptoms, which dovetail nicely with what is 
known regarding the normal and abnormal physiology of the adrenal 
cortex, strongly suggest that, if these ovarian tumors are not in reality 
ectopic adrenal cortical tumors, they function as such and have common 
pathophysiologic denominators with them. 

At this point it is well to re-emphasize that none of the metabolic 
symptoms which have been mentioned occur regularly in conjunction 
with arrhenoblastoma.'’^" This tumor masculinizes its host but does not 
cause hypertension, diabetes, pobrnythemia, purplish striations or ple- 
thoi’ic obesity. In fact, the sj-^mptoms which do occur are precisely those 
which one would expect and following the prolonged administration of 
large doses of testosterone proprionate to women or eunuchoid men. 

Urinary Hormonal Substances . — At first thought it might be inferred 
that the probable origin of adrenal-like ovarian tumors might be deter- 
mined by chemical analyses or bio-assaj’ of the urine for hormonal or 
hormonal-like substances. Here also one encounters difficulties, because 
in cases of proved adrenal cortical tumors a variety of these substances 
have been found in the urine by vanous workers at various times. 
Among these are estrogenic substances, androgenic substances, substances 
which are said to prolong the lives of adrenalectomized animals, 17- 
ketosteroids and inactive compounds which are related chemically to the 
hormonal ketosteroids. 

If one accepts the validity of these conflicting observations, the only 
permissible conclusion is that histologically similar adrenal cortical 
tumors have differing functional capacities. The variation in the clin- 
ical pictures lends weight to this view. At present, the tendency is to 
emphasize the significance of the presence of excessive quantities of 17- 
ketosteroid material in the urine. Prom our own experience with a 
number of unreported cases of proved adrenal cortical tumor, we have 
reason to believe that the excessive excretion of these compounds is not 
necessarily a concomitant of adrenal cortical tumor, and, furthermore, 
that when these compounds are excreted, the values obtained do not by 
any means parallel the intensity of the clinical picture. "When -we turn 
to the ovarian counterparts we again find the same type of variability 
but less easily demonstrated because of the limited number of observa- 
tions. To exemplify,- in the case reported by Saphir and Parker (ease 
5), an unusually high titer of urinary estrogens was obtained. In con- 
trast, in most of the other eases in w-hich this determination wms made, 
the values were normal or subnormal. In the case that we have re- 
ported, the excretion of estrogens was within normal limits, but the ex- 
cretion of 17 -ketosteroids \vas definitely excessive.* This observation 


amount of urine was obtained for study of the particular ketosteroids 
that were responsible for the liish qualitative values that were obtained Unfortu- 
technical error in extractinp the urine the result were completely 
vitiated except for the extraction of a few milligrams of androsterone which is^^with- 
out signifltance. It is well to bear in mind that the colorimetric reaction on which the 
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further supports the view that the functional behavior of the tumor was 
compatible with that of a tumor of the adrenal cortex; liowever, it does 
not necessarily exclude other possibilities. 

Summary 

Like arrhenoblastomas, the adrenal-like ovarian tumors tend to mas- 
culinize their hosts but the tendency toward the production of a bizarre 
type of fat distribution, the occurrence of purplish striae, arterial hyper- 
tension, polycythemia and so forth, relate them more closely to adrenal 
cortical carcinomas from a functioning standpoint. Histologically, the 
tumors do not appear to arise through luteinization of pre-existing gran- 
ulosa-eell neoplasms and an origin from adrenal cortical rests seems more 
logical than does a derivation from corpora lutea. An origin by way of 
teratomatous development likewise remains unproved. Some of the 
tumors appear to be cytologieally malignant and in one instance death 
resulted from metastasis. 
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ADRENAL REST TUMOR OF THE OVARY 

Harry J. Greene, M.D., P.A.C.S., and Warren A. Lapp, M.D., 

Brooklyn, N. Y. 

(From the Departments of Pathology and Gynecology at Kings County Hospital) 

A drenal rest tumors of the ovary are a form of tumor frequently, 
but not invarialDly, associated with defeminization and maseulini- 
zation of the female. 

The scientific literature contains A’eiy few reports of such a type of 
tumor, and much confusion exists insofar as the histogenesis and pathol- 
ogy of the tumor are concerned. 

In 1939, Van Kirk and Edwards^ could collect only 27 such cases, 
some of which were not positively identified as primary in the ovary. 
Peham^ is accredited with having reported the first ease in 1899. 

Rottino and McGrath,^ later in 1939, reported that only seven cases 
recorded previously in the literature could be accepted as being of true 
adrenal rest origin; and they summarized these seven cases, adding two 
additional cases of their oum finding. They accredited Bovin^ with hav- 
ing reported, in 1908, the fii-st adrenal rest tumor of the ovary. 

Blost authors agree that the adrenal rest tumor of the ovary arises 
from misplaced cell inclusions of the adrenal cortex or from mesenchymal 
cells in the ovary destined to produce adrenal cortex, rather than from 
lutein cells. That such rests do occur was shown by Marchand,® •svho, as 
early as 1883, demonstrated accessory nodules of suprarenal gland tissues 
in the broad ligaments. 

Embryologically, the ovaries, testes, and adrenal cortex have a com- 
mon origin, Iming derived from the coelomic epithelium of the urogenital 
fold. This urogenital fold in later embryonic life divides to foi’m the 
adrenal cortex and tlie gonads. It is not without possibility, therefore, 
that misplacement of cells occasionally occurs in the ovary from the 
neighboring adrenal milage. Schiller,® after careful histopathologic 
study, demonstrated adrenal rests in 20 per cent of infants’ ovaries. 
Novak^ states that aberrant adrenal rest tissue is not infrequently seen, 
especially along the course of ovarian or spermatic vessels. He adds 
that adrenal rests are rare in the ovary, but have been noted in the 
cortex, hilum, and near cysts. Other adrenal rests have been reported 
in the broad ligament, ovarian ligaments, uterus, inguinal canal, epi- 
didjnnis, and even in the liver near the adrenal gland.®"'® 

The mere presence of adrenal tissue in an aberrant site does not 
necessarily mean that the clinical signs of masculinization will always 
be present. The tendency for aberrant adrenal tissue to become neo- 
plastic cannot be doubted, however. 
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Objections to adrenal rest tumors being primary in the ovary have 
been voiced by some investigators, who believe that such tumors de- 
velop from accessory adrenal cell inclusions which are present only in 
the broad ligament. 

Glynn® denies even the existence of adrenal rest tumors and states 
that all such tumors thus classified are of lutein origin. Novak admits 
that luteomas do exist, but believes that the vast majority of these 
tumors are of an adrenal rather than of a lutein origin. Schiller ac- 
cepted only 3 cases from the literature as being examples of ovarian 
luteomas. 

Because of the confusion which exists in the histopathology of ad- 
renal rest tumors, they have been reported in the literature under vary- 
ing classifications and an adequate survey of the literature is thereby 
almost impossible. The tumor has been variously referred to as pri- 
mary hypernephroma of the OAmi*y, hypernephroid tumor of the ovary, 
interrenaloma of the ovary, cortical adrenal tumor of the ovary, ad- 
renal rest tumor of the ovary, and luteoma. In 1939, Eottino and 
McGrath suggested the term “maseulinovoblastoma” as a name being 
descriptive of its biologic pi*operties and to differentiate the tumor 
from arrhenoblastoma. 

From the recorded eases, no coxmelation appears to exist between 
the age of the patient and the occurrence of the tumor. The tumor 
has been observed at various ages from 3 to 65. 

Stadiem” suggested that inasmuch as no ease had ever been re- 
ported in a colored patient, this might be taken as a diagnostic hint. 
The majority of ease reports, however, have come from European 
clinics where the Negro population is small. Our case refutes this 
hypothesis. 

The tumor is generally unilateral, varying in size from several milli- 
meters -to 3 or 4 centimeters, occasionally slightly larger. It is most 
often noted in the hilar region of the ovary, although it may involve 
the whole ovary by contiguity. It is a solid tumor, often encapsulated, 
rarely becoming cystic, occasionally showing small areas of hemor- 
rhage and necrosis on cut surface. The external surface is usually 
smooth. The tumor is generally of soft consistency, and has a charac- 
tei’istic yellow color, resembling closely its analogue, the adrenal. 

ji'Iieroscopieally, the tumor is composed of numerous, conspicuously 
arranged, cords of cells or acini, separated by fibrous trabeculae, and 
composed of large, acidophilic cells having an abundant .granular or 
spongy cytoplasm and a relatively large, round or slightly indented, 
dark staining, centrally placed nucleus. The cells are round, or more 
commonly, roundly polygonal. The cell outline is well defined, and the 
surface where the adjacent cells meet is usually flattened. The nuclear 
nucleoli are very prominent. Delicate capillaries and equally delicate 
connective tissue strands can be noted coursing through the acini. The 
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arrangement of cells often suggests that of the zona fascieulata or even 
the zona glomerulosa of the adrenal cortex. 

Greenhill, Greenblatt, and Brown^^ reported in 1939 that adrenal 
cortical adenomas and adrenal rest tumors of the ovary presented not 
only comparative morphologic features and staining reactions, but also 
identical polariseope characteristics. This may serve as a basis fo.r 
differential diagnosis from the luteoma with which the adrenal rest 
tumor of the ovary may be confused. 

Hormone assay tests may also be of value in the differential diag- 
nosis.^^ With adrenal rest tumors, a high level of estrin can be de- 
tected in the urine ; whereas with the luteomas, corpus luteum hoi’mone 
is found.^^ 

Downes and Knox'^ demonstrated microchemically that the cells of 
adrenal rest tumors of the ovary contain lipids and glycogen. Ewing'® 
states that glycogen occurs in the ceils of embryonic tumors, and is 
especially abundant in the cells of hypernephroma, chorioma, and tera- 
toma. Chemical analysis shows also the presence of phospholipids and 
cholesterol. 

The androgenic substance or substances secreted by the adrenal rest 
cells produce a syndrome in the female of defeminization and mascu- 
linization, identical with that syndimme produced by the arrhenoblas- 
toma. There is an amenorrhea coming on rather suddenly after pre- 
viously regular menstrual periods, associated with a regression in the 
size of the breasts among older patients or arrested development in 
younger patients. Hirsutism appears, with the development of a chin 
and upper lip beard, a masculine pubic escutcheon, and the growth of 
coarse hair on the chest and extremities. Baldness results from a fall- 
ing oiit of the hair over the head, while acne of the face and iipper 
part of the ti’unk may sometimes be a prominent sign. There is a re- 
distribution of the sui)cutaneous tissue, such that the body takes on a 
masculine appearance. Broadening of the shoulders and an increase in 
the firmness of the skeletal musculature are noted. The voice becomes 
deepened and more resonant as a result of hypertrophic laryngitis. 
Hypertrophy of the clitoris may be excessive, and there is frequently 
a loss of libido. Infertility, or sterility, may also be encountered. 

It is probable that most of these tumors are benign, as is true of 
comparable lesions of the adrenal. Excision of the tumor frequently 
produces moderate to complete regression of all signs and symptoms. 
The voice changes, however, usually are permanent. If the hirsutism 
does not disappear postoperatively, the presence of additional adrenal 
cortical tissue in other aberrant loeations is a possibility. 

It is interesting to note that the sex hormone produced by the ad- 
renal rest cells produces sex characteristics and changes not of the same 
but of the opposite sex.'" In the male, the adrenal rest tumor is known 
to produce a female type of adiposity, breast hypertrophj% at times 
with lactation; testicular atrophy, and loss of libido. Schiller has 
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recorded two such instances of feminization associated Avitli adrenal- 
like structures in the testicle. In children, the tumors bring about a 
precocious puberty. 

The following ease, which came under observation at Kings County 
Hospital in 1937, presents a clinical course and gross and microscopic 
findings typical of an adrenal rest tumor of the ovary. 


Case Report 

The patient, a 29-year-old Negro housewife, presented herself for ad- 
mission to Kings County Hospital on October 21, 1937. Her chief com- 
plaint was that she had not menstruated for the previous four years. 

The patient first menstruated at the age of 12, the menses recurring 
regularly thereafter at 28-day intervals, lasting 3 to 5 days. In 1933, 
the menses had suddenly ceased and had never recurred. Concur- 
rently, the patient developed a dull ache in the left lower quadrant 
which radiated to the lumbar region of the back. The ache was per- 
sistent, and at times became quite severe. In 1934, the patient first 
noticed her voice becoming deeper in pitch. She first noticed a beard 
developing in 1935. 

Past medical history Avas noncontributory. She denied venereal 
disease. She had had no previous operations or serious illnesses. She 
had never been pregnant. 

Physical examination revealed a well-developed and Avell-nourished 
colored female. The voice Avas deep. The face Avas coAmred with a 
thick beard, which Avas especially marked on the upper lip. The hair 
of the body was masculine in character, the abdomen and back being 
covered by a considerable amount of small coarse hair. A masculine 
escutcheon Avas present. Lungs Avere clear to percussion and ausculta- 
tion. Heart was not enlarged. Blood pressure was 120/70. The ab- 
domen was obese, soft, not tender, and no abnormal masses Avere 
palpable. 

Pelvic examination rcAmaled a clitoris 4 or 5 times the normal size, 
the glans measuring 5 centimeters in length and 114 centimeters in 
diameter at its base. The labia Avere not abnormal. The cerAUX Avas 
nulliparous, freely moAmble, and faced anteriqrly. The uterus Avas 
firm, retroeessed, but freely moAmble. In the right fornix a nontender, 
someAvhat nodular rnass, the size of a small orange, was palpated. The 
left fornix and posterior cul-de-sac were clear. 

The urinalysis Avas negathm. Blood Wassermann Avas negatwe. 
Blood urea Avas 20 mg. per cent; creatinin 1.18 mg. per cent; sugar 88 
mg. per cent. The Avhite cells numbered 8,800 Avith 72 per cent poly- 
morphoxiticlear leucocytes. The red cells numbered 4.3 million, and 
the hemoglobin Avas 80 per cent. 

A roentgenogram of the abdomen shoAved no eAudence of any mass 
displacing the intestinal tract. Retrograde pyelograms shoAved both 
kidneys to be normal in size and position, and no calculi Avere noted. 

A preoperatiAm diagnosis of ai’rhenoblastoma of the light oAmry Avas 
established, and patient AAms prepared for operation. - 

On Octolier 27, 1937, an exploratory laparotomy Avas performed 
through a suprapubic midline incision. The peritoneal caifity con- 
tained a small amount of clear fluid. The right ovary Avas the site of a 
hard tumor, the size of an orange, Avhich Avas diffusely firm and shoAA^ed 
no evidence of cystic degeneration. The tumor Avas attached by a AAude 
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base which spread medially into the broad ligament. The tumor lay 
free, was not otherwise adherent to any viscera, and was freely mov- 
able. The right tube was intimately attached to the tumor along its 
entire length. Large varicosities were noted in the right broad liga- 
ment. The left tube and ovary appeared normal. The uterus was 
hypoplastic, but of the usual color and consistency, and freely movable. 
Both kidneys were palpated and felt to be of -usual size. The adrenal 
glands were not palpable, and no abnormal masses were noted. 

A right salpingo-oophorectomy was performed. 

The postoperative course was uneventful. The patient was dis- 
charged to the outpatient department on the sixteenth post-operative 
day. 



Pig^. 1. — Low-power photomicrograph, showing the relationship ot the adrenal tumor 

with the ovarian stroma. 


Pathologic Report . — 

The specimen consisted of a large, firm, somewhat nodulai’, tumor 
mass, measuring 7 by 5 by 3 centimeters. The capsule was grayish-white 
in color, was smooth externally, measured 1 to 2 millimeters in thiclmess 
on section. The tumor consisted of solid yellow tissue, arranged in 
alveolar formation, with intervening bands of gray fibrous tissue similar 
to that of the capsule. The alveolae were concentrically arranged about 
a small grayish center. The Fallopian tube appeared somewhat thick- 
ened, but showed no other gross changes. 

Microscopically, all sections from various portions of the tumor re- 
vealed essentially the same architecture and consisted of diffuse pali- 
saded sheets of moderate-sized round and ])olygonal cells having con- 
siderable amounts of acidophilic, spongy cytoplasm and small deeplv- 
staining nuclei. The cells were arranged in acini and were supported 
by a delicate, vascular stroma, the cell bordei-s being well-demarcated. 
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Kg’. 2.— Low-power photomicrograph, showing the. jumor divided by large fibrous 
septa into alveolar masses of diffusely palisaded cells closely resembling those of the 
adrenal cortex. 



Fig, 3. — ^High-power photomicrograph, showing the large, well-defined, polygonal cells 
■pyith abundant granular cytoplasm and round, deeply staining nuclei. 
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Large fibrous septa extended througli tbe tumor and divided it into large 
alveolar masses. The cellular arrangement closely resembled that of 
normal adrenal cortex. Cross section of the Fallopian tube showed a 
chronic salpingitis. 

The histopathologieal diagnosis was adrenal rest tumor of the ovary. 
The patient subsequently returned to the outpatient department, six 
months postoperatively. At this time, she was again menstruating “noi’- 
mally, the periods recurring regularly every 28 days and lasting 4 days. 
The hair on the face, abdomen, and chest was falling out and was notice- 
ably diminished in amount and texture. Patient was last heard from on 
February 18, 1941, at which time she was applying for work as a do- 
mestic worker and was enjoying good health at that time. Recent efforts 
to locate the patient have been unsuccessful. 

Summary 

A ease of adrenal rest tumor of the ovary, occurring in a colored 
female and associated with marked changes of defeminization and mas- 
culinization, is presented. Surgical removal of the tumor produced 
regression of most of the signs and symptoms. The patient, when last 
heard from, over three years after operation, was enjoying good health. 
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INTRAVENOUS AMINO ACIDS IN NEPHROTIC TOXEMIA OP 

PREGNANCY* 

"Joseph E. Core, M.D., F.A.C.S., William Wagner, and 
J\'Ialcolm Hetzer, New York, N. T. 

(From the St. Vincent’s Hospital) 

TT IS generally acknowledged that the pregnant woman requires about 
15 per cent more calories, 25 to 50 per cent more iron, 20 to 25 per 
cent more vitamins, and 30 to 45 per cent more protein than does the 
normal nonpregnant woman. Unless the proper selection of foods is 
made, her diet will result in too great an increase in weight but will 
at the same time be deficient in iron, proteins, and possibly vitamins. 
The Avoman Avho eats less during pregnancy than before almost surely 
will develop a deficiency. This is substantiated by the reports of 
Strauss, ^ Tompkins,® and Arnell, et al.,^’ ® which indicate that a pro- 
tein deficiency edema is common during pregnancy. The high inci- 
dence of vitamin deficiencies and anemia in pregnancy is also weU 
established. 

The relationship of nutritional deficiencies to toxemias of pregnancy 
is sufficiently close to suggest to some observers, e.g., Ross,® Tompkins,® 
and Bibb,^ that a nutritional deficiency may be a causative factor. 

Certainly in pregnancy the physician should attempt to prevent the 
development of a nutritional deficiency as well as to correct any de- 
ficiency that already exists. This seems to be of particular importance 
in the patient with a toxemia. It is of interest that the microscopic evi- 
dence of liver damage in toxemias of pregnancy closely resembles that 
seen in livers injured by toxic agents such as chloroform and einchophen. 
The importance of dietary protein as weU as carbohydrate in protecting 
the liver against these toxins was noted by Davis and Whipple,® and has 
recently been given prominence by Ravdin,^ Miller and Whipple,®® 
Messinger and Hawkins,®® and others. 

The foUoAving report illustrates the important role played by nutri- 
tional therapy in a case of nephrotic toxemia of pregnancy. 

Mrs. M. 0 ’C., a gi’aduate nurse, aged 22 years, was seen first at home 
on January 15, 1942, Avhen she was approximately sixteen weeks preg- 
nant. Her chief complaint Avas marked dyspnea, generalized edema, 
and weakness. 

Her last menstrual period had occurred on September 3, 1941, and 
her expected date of confinement was June 10, 1942. Her illness began 
about December 1, 1941, Avhen she was about tAvo and a half months 

•Presented at the meeting of the Section of Obstetrics and Gynecologj', New Tork 
Academy of Medicine, March 23. 10^3. 

■fLieutenant AA^lliam W’^agner, iL C., TJ. S. N. 

JCaptain Malcolm Hetzer, M. C., U. S. A, 
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pregnant and nnder the care of her family physician. At that time she 
noticed increasing pallor, dyspnea on exertion, and swelling of the ex- 
tremities. About December 25, 1941, edema was general, but it was 
marked over the buttocks and the extremities. Headache was constant. 
Treated with magnesium sulfate daily, Mrs. O’C. showed markedly de- 
creased edema, and the headaches became less severe. _ On January 10, 
1942, the edema increased, the headache became continuous, the pallor 
was marked, and dj^spnea Avas Avorse, especially on exertion. A pro- 
ductive cough developed, and the sputum Avas occasionally blood streaked. 

The patient gave a history of tonsillectomy and appendectomy in 
1929, streptococcal sore throats in 1937 Avith no kidney nor heart com- 
plications that she AA'as aAA’are of, and rheumatic fever (six Aveeks in bed) 
in 1940. 

On January 15, 1942, physical examination revealed marked pallor, a 
reddened injected pharynx, and a temperature of 100° P. The blood 
pressure AA'as 178/112. The eye fundi Avere normal. The heart rate 
Avas 116 per minute, and the sounds irregular and of fair quality. Per- 
cussion revealed normal cardiac dullness. Presystolic and systolic mur- 
murs Avere heard at the mitral area. Moist rales Avere heard in both lung 
bases A\dth no areas of dullness in percussion. Tlie liver edge Avas pal- 
pable and tender. A poorly -healed, right rectus scar Avas present. The 
uterus Avas enlarged to the level of a sixteen AA’eeks’ pregnancy. The 
urine gave a four-plus reaction for albumin, and shoAved 5 to 10 red 
blood cells, 20 to 30 Avhite blood cells, and 3 to 4 hyaline casts to the 
high poAver field. Weight Avas 132 pounds, having increased 24 pounds 
since the onset of pregnancy, and edema aa’qs generalized. 

A tentative diagnosis Avas made of rheumatic heart disease class III, 
streptococcal infection of the throat, and subacute glomerulonephritis 
complicating pregnancy of sixteen AA’eeks’ duration. Although the pa- 
tient Avas referred for hospitalization, she remained at home. HoAvever, 
since throat irrigations and rest in bed produced no noticeable improve- 
ment in her condition, she Avas admitted to St. Vincent’s Hospital, Jan- 
uaiy 17, 1942. 

Family histoi*>' Avas negative. The history' obtained from the train- 
ing school confirmed the fact that she had had streptococcal sore throats 
in 1937. During the three yeai*s of training, urine analyses at three- 
month intervals had been negath'e. Blood chemistiy examinations had 
been normal, and chest x-rays negative except that “the right hilus and 
left upper hilus shoAV areas of calcified deposits suggestive of healed 
juvenile tuberculosis. The right diaphragm is irregularlj' raised due to 
adhesions, but there is no sign of acth-e tuberculosis at this time.” Her 
blood counts had been normal in CA'ery respect. 

PoUoAAdng graduation from training school, the patient had rheumatic 
fever in September, 1940, and AA'as confined to her home for sLx aa'ccIcs. 
No laboratory data Avere available for this period. A report on chest 
x-rays taken in November, 1940 states “heart measures 12 plus cm. in 
the transverse axis. There is, hoAA'ever, a straightening of the left car- 
diac border Avhieh is frequently an early sign of mitral patholog)'. There 
is no evidence of recent lung parenchjunal infiltration or pleural inA'oh-e- 
ment.” A clinical examination Avas made tAvo months later (January- 
4, 1941), as folloAVs; “Presystolic and systolic murmurs heard at the 
apex in the recumbent position. Left lateral prone position accentuates 
the presystolic murmur. The heart is not enlarged, rhvthm is regular 
and the rate is 72 per minute.” ’ ” ’ 
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Diagnosis . — “ Rlietiinatic heart disease. Mitral stenosis and mitral in- 
siifficieney Class I. Color poor. Patient is below normal weight, 102 
pounds. Urine negative for albumin, with negative microscopic exami- 
nation.” The electrocardiogram revealed at that time “fight axis 
deviation and broad and bifid P- waves.” 

Prom the history given above it is evident that the attack of rheu- 
matic fever had impaired the patient’s heart valves to some degree, but 
at that time there was no evidence of involvement of the kidneys. 

The patient was married in January, 1941, at the age of 21. She 
became pregnant and had a spontaneous abortion in April of that year 
when she was six weeks pregnant. Her histor.y was then negative until 
her last period, September 3, 1941. Her progress up to admission to the 
hospital, January 17, 1942, has been given. 

Upon entering the hospital the patient appeared acutely ill. Edema 
and pallor were marked, blood pressure was 144/96, temperature was 
normal. Presystolic and systolic murmurs could be heard at the mitral 
area, the liver edge was not palpable or tender, and the lung bases were^ 
clear. A eatheterized specimen of urine gave a four-plus reaction for 
albumin. The specific gravity was 1.026. Microscopic examination of 
the urine showed 5 to 8 red blood cells, 20 to 25 white blood cells, and 
no casts per high power field. 

Blood examination showed sedimentation time 26 minutes to 18 mm., 
35 minutes to 26' mm.; hemoglobin 62 per cent; red blood count 2,600,- 
000; white blood count 6,800 with differential count normal; Kahn test 
negative. The blood was type 0. 

On January 18, 1942, the urea clearance was 35 c.c. (100 per cent 
normal function). Chemical studies of the blood showed the following: 
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83 

75 

to 

120 

Uric acid 

2.3 
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11 

10 

to 
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Creatinine 
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Cholesterol 

417 

150 

to 

250 

Albumin 

0.96 

3.8 

to 

6.0 

Globulin 

1.86 

1.5 

to 

3.0 

Total protein 

2.82 

6.3 

to 
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The twenty-four-hour specimen of urine consisted of 880 c.c. (intake 
1,000 c.c.) and contained albumin 11.5 Gm., with 10 to 15 red blood 
cells, 30 to 40 white blood cells, and occasional hyaline and granular 
easts per high power field. 

Eye examination January 19, 1942, revealed the media clear, vessels 
A:V ratio 2:3. There was no exudate or hemorrhage. 

The cardiologist reported as follows: “Patient is lying fiat in bed 
Avith no respiratory distress. Vessels of the neck are not remarkable; 
thyroid isthmus is palpable. Heart by percussion normally situated: 
left border Avithin normal limits. There is no thrill, heart sounds are of 
good quality. There is no notable accentuation of any of the base 
sounds. Over the pulmonic area thei’e is a bloAA'ing systolic murmur. 
Khythm is regular, rate 90, AAdiich sIoaa's markedly on Arngus nerve stim- 
ulation. Edema of the face preAUOUsly reported is not present noAA^ 
Edema of the loAA^er extremities and presacral area is marked. Impres- 
sion : The subjectiA'e symptoms and signs are not due to cardiac failure. 
The phj^sical examination does not reveal signs of chronic A’^ahmlar dis- 
ease. Electrocardiogram; Sinus arrhythmia.” 
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Table I. Intravenous Amino Acids in Nephrotic Toxemia op Pregnancy 




DIET 

average 

TOTAL 

protein 

PER DAY 

PLASMA 


DATE 

infusions 

(c 300, 
F 50) 

PROTEIN 
GM./lOO C.O. 

HGB. R.B.C. 

Jan. 19 to 

2,750 c.c. 

P 160 

1651 

2.45 to 3.9 

10.8 3.01 

Mar. 24 

plasma 




(62%) 


2,800 c.c. 
whole blood 





Mar. 25 to 

45 Gm. amino 

P 100 

145 

3.8 to 4.8 


May 3 

acids/day* 




11.6 3.36 

May 4, 5, 

90 Gm. amino 

P 100 

190 

4.4 to 4.2 

7, 8 

acids/day 



4.4 

(68%) 

May 6 

400 c.c. whole 

P 100 

1151 



blood 





May 9 

45 Gm. amino 



4.1 


(Opera- 

acids 





tion) 

May 10 to 21 

45 Gm. amino 

P 100 

145 

4.S 


May 23 

acids/day 

650 c.c. whole 

P 100 

1251 

4.8 

11.3 3.0 

(Dis- 

charged) 

blood 




(66%) 

Oct. 13 




6.44 

14.3 4.0 

(84%) 

*6 days out of 7. 





tPlasma calculated to contain 7 % protein. WGiole 

blood 54% plasma. 



Renal Findings 





ALBUMINURIA 




urea 


quant. 

URINE 

IVEIGHT 

DATE 

CLEARANCE 

QUAD. 

GM./24 HR. 

C.O./24 HR. 

LBS. 

Jan. 19 

to 54 c.c. (100%) 4+ 

7.5 to 12.5 

450 to 1,000 

132 increasing 
to 135 

Mar. 24 




Mar. 25 

to 

4+ 

8.3 to 14.2 

1,000 to 2,250 

135 decreasing 

May 3 




to 126 

Oct. 13 

61 c.c. (110%) 3+ 

5.9 

1,400 

112 


On January 20, 1942, x-ray of the chest showed “the heart measures 
121/2 cm. in the transverse axis. There is an increase, however, in the 
vertical diameter of the heart and recession of the aortic arch. These 
changes suggest enlargement of the riglit ventricle. The hilar densities 
and_ pulmonary markings are slightly increased. The apices, extreme 
peripheries, and lower angles are clear.” 

The patient was placed on a diet (Table I) consisting of 300 Gm. 
earboliydrate, 160 Gm. protein, and 50 Gm. fat. Vitamin, calcium and 
iron therapy was instituted, and vitamin C, 2 c.c. parenterally, was 
administered daily. The patient was extremely cooperative, and took 
her food in toto despite the fact that many times this required a great 
deal of effort. 

On January 19, 1942, the patient was given a whole blood trans- 
fusion of 500 c.c. by the direct method. Another 500 c.c. whole blood 
transfusion was given on February 5, 250 c.c. on February 9, and 400 
c.c. on February 12. Plasma transfusions (250 c.c.) were given on 
January 24, 27, and 29, and on February 3, 6, 9, 12, 18, 20, 24 and 28. 
After the fii-st whole blood transfusion (Januarv 19), the blood protein 
increased from 2.82 to 3.95, which was the highest point reached in spite 
of the high-protcin diet, the 2,750 c.c. of plasma, and the 1.650 c.c. of 
whole blood given up to Itlarch 10. 
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The hemoglobin and red cell count steadily decreased, and on March 
11, 13, and 17 a total of 1,150 e.e. of whole blood was given. This 
brought the total transfusions up to 2,800 c.c. of whole blood and 2,750 
e.c. of plasma. No untoward reactions had been noted at any time from 
either the plasma or the whole blood transfusions. 

The last three blood transfusions had brought the patient’s total serum 
protein to 3.9 Gm. per 100 c.c. of blood. After rest in bed and the trans- 
fusions, the rales in the lung bases cleared, and the blood pressure 
dropped, varying between 130/70 and 106/64 during the patient’s stay 
in the hospital. The edema was, however, still very marked especially 
in the dependent portions of her body. The total serum proteins fluc- 
tuated^ widely, and no real improvement could be noted in the patient’s 
condition except for some slight improvement in the blood picture. 
There was still a good deal of doubt whether either she or the baby 
could survive. 

On March 25, because of the patient’s distaste for protein, her diet 
was changed. The carbohydrate and fat intake remained the same 
(C 300, F 50), but the protein was decreased from 160 to 100 Gm. per 
twenty-four hours and administration of amino acids solution was begun. 
Three hundred c.c. of 15 per cent amino acids solution (45 Gm.' amino 
acids) were given every day from March 25 to April 29, inclusive, except 
on April 7, 13, 17, and 26. For the first three days the amino acids were 
given by mouth; thereafter they were administered intravenously. On 
April 30, after receiving 250 e.e. of amino acids solution, the patient 
experienced a moderately severe reaction, with chill, nausea, and epi- 
gastric pain. The intravenous solution was immediately stopped and 
none was given on May 1. Three hundred c.c. was given again on 
May 2 and 3, 600 e.c. on May 4, 5, 7, and 8, and 300 c.c. on the morning 
of the operation. May 9. Four hundred e.e. of whole blood was given on 
May 6 to combat the slight anemia. 

After the administration of the amino acids was started, the serum 
proteins increased from 3.9 to a high of 4.8, then decreased to 4.4 and 
remained at that level, or slightly lower, until after her delivery by 
cesarean section, May 9, when the level rose to 4.8 Gm. per 100 c.c. of 
blood. 

Clinically there was marked improvement after the amino acids were 
begun. The patient became more interested in her surroundings and 
verj’- enthusiastic and cooperative. The edema, which had shown no 
noticeable change during the plasma and blood transfusions, decreased 
about forty per cent during the amino acids regime, and cleared entirely 
by the sixth day following delivery of the baby, except for slight anlde 
edema. 

The daily urine analysis consistentlj^ showed a four-plus reaction 
for albumin. The red blood cells obsemmd per high power field varied 
from 2 to 50, white blood cells from 10 to 100, and easts of the hyaline, 
granular, and cellular type were occasionally seen. A bi-weekly twenty- 
four-hour specimen showed 11 to 14 Gm. of protein per liter. 

During the plasma and blood transfusions, fluid output varied between 
500 and 900 c.c. per twenty-four hours, except on March 12, 14 and 18, 
when it was 1,160, 1,140, 1,100 c.c. on the three consecutive days follow- 
ing the whole blood transfusions. There was no noticeable increase in 
output following the plasma. Upon administration of the intravenous 
amino acids, the output was increased to a low of 1,680 c.c. and a high of 
2,630 c.c. per twenty-four hours. On the da 5 ’^s when the amino acids 
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were not given, tlie output varied between 585 c.c. and 860 c.e. per 
twenty-four hours. 

On admission the patient weighed 132 pounds, a gain of 24 pounds 
since the onset of pregnancy. During the plasma and blood trans- 
fusion period her weiglit increased to 135 pounds, then decreased to 
131 pounds. After the amino acids were begun, her weight decreased 
5 pounds, so that on the day of operation the patient weighed 126 
pounds. 

Examination revealed the baby in transverse axis with the head on 
the left side and the face directed downward, with the cervix long, 
thick, and pointing high, forward, and toward the sjunphysis. Clini- 
cally the patient’s pelvis showed a slight android tendency at the inlet 
but there was a satisfactory sacrosciatic notch and an average subpubic 
arch. X-ray confirmed these findings. The anteroposterior diameter of 
the inlet was calculated to be 9 cm. and the transverse diameter at the 
spines, 9.5 cm. 

The findings given above Avere considered sufficient to Avarrant cesarean 
section rather than an attempt at induction from beloAV. Accordingly, 
delivery Avas effected by loAV-flap section on May 9, 1942, under cyclo- 
propane and oxygen anesthesia, the baby Aveighing 4 pounds, 15 ounces. 

Convalescence Avas normal, with primary union of the Avound. Forty- 
five Gm. of amino aeids Avere given intravenously daily from May 10 
through May 21. On May 23, AA'hen the patient Avas discharged from 
the hospital, she received 650 c.c. of AA'hole blood. The baby Avas dis- 
charged on the tAventy-eighth day after delivery, Aveighing 7 pounds, 5 
ounces. 

The patient Avas folloAved at monthly intervals after discharge. She 
seemed Avell, and Avas carrying on regular houscAvork and earing for her 
liaby. Monthly urine analyses gave a tAvo- to three-plus reaction for al- 
bumin. Tavo tAA'^enty-four-hour specimens revealed 5 to 6 Gm. of protein 
per liter of urine. 

On October 13, 1942, five months after delivery, the patient returned 
to the hospital for checkup. The values repoi’ted for chemical studies 
of the blood Avere as folloAvs : 
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Sugar 
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Uric acid 
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9 
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Creatimne 
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Glilorides 

315 

380 

Cholesterol 
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Albumin 

.3.71 

3.8 to C.O 

Globulin 

2.71 

1.5 to 3.0 

Total protein 

C.44 

6.3 to S.O 


Urea clearance Avas normal (110 per cent), but the urine still shoAved 
a high daily output of protein (5.9 Gm. per liter). The diet had been 
maintained at a high-protein Ica'cI and included 45 grams of amino acids 
by mouth three times a Avcok. 


Discussion 

Observation of the values reported for chemical studies of the blood 
upon admission of the patient sIioaa's that the blood .sugar, uric acid and 
urea nitrogen arc loAv-normal, probably an indication of a deficient diel, 
a failure to utilize ingested foods, or both. The creatinine is high-nor- 
mal, but the cholesterol is markedly increased because of faulty metab- 
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olism. It can be seen that the albumin and globulin are decreased to a 
dangerous level. The protein loss through the urine has all but de- 
pleted the plasma alliumin and has unbalanced the albumin -globulin 
ratio. Total protein is severely reduced. 

A comparison of the results of chemical analyses of the blood upon 
admission \vith those reported five months after delivery, October 13, 
1942, seems to point to improved nutrition due to supervision of the 
diet. The cholesterol, while still above normal, is markedly improved, 
as are also the albumin and globulin values. 



Fig:. 1. 


The graph (Fig. 1) diAudes itself very conveniently into tAVO tAvo- 
month periods, the first, from the date of admission January 17 to March 
24; the second, from klareh 25 to' the date of discharge, May 23, 1942. 
Each period represents a diffei-ent form of therapy and a Amriation in 
the diet. Heading this graph from beloAV upAA^ard, Ave note that the 
figures represent the daily protein intake, the plasma protein concen- 
tration, the patient’s AA^eight, the red blood cell count, the hemoglobin 
in grams, the urea clearance, and the proteinuria in grams per liter. 
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Plasma and whole blood have been converted to protein in grams on 
the basis that 7 per cent of plasma is protein and 54 per cent of whole 
blood is plasma. No allowance is made for the protein content of the 
red blood cells, for it has been repeatedly shown that they are not metab- 
olized as protein when injected by vein. During this first period, when 
the basic diet contained 160 Gm. of protein daily, the protein derived 
from the transfusion of 2,750 c.c. of plasma and 2,800 c.c. of whole blood 
improved the protein intake to an insignificant degree. It produced a 
wide fiuetuation of the plasma protein level and did not cause any sus- 
tained increase. This was doubtless due to the irregularity with which 
the whole blood was given, since the patient had to depend upon rela- 
tives and friends for procuring the blood. 

In the same period it is seen that the weight decreased from 132 to 
131 pounds. This represents a weight loss of one pound, but if we con- 
sider that in this period of two months the patient should have gained 
about five pounds in the normal course of her pregnancy, it is fair to 
assume that an actual loss of 6 pounds occurred which can be attributed 
to an extracellular fiuid loss. 

As this pregnancy advanced, the red blood cell count and hemoglobin 
estimation showed little change, the urea clearance varied slightly, and 
the proteinuria increased from 7 Gm. to 12.5 Gm. per twenty-four-hour 
urinary output. 

The second period represents the amino acid regime. At this point, the 
patient began to tire of the high-protein diet, which was, therefore, re- 
duced from 160 Gm. to 100 Gm. of protein daily, the grams of carbohy- 
drate and fat remaining the same. To this diet was added 45 Gm. of ami- 
no acids daily. There oceurred a dramatic increase in the red blood cell 
count. It is to be remembered that the patient had had iron therapy 
throughout her entire stay in the hospital. It is possible that at this point 
she formed an increased amount of hemoglobin because of the availability 
of globin derived from the amino acids, and, since the patient must have 
had adequate iron available, the iron may not liave been tlie limiting 
factor. It is now believed that we do occasionally see protein deficiency 
anemias. These are, however, rare and represent only speculation on our 
part. 

The plasma protein concentration definitely increased from an average 
of 3.5 to 4.8 Gm. per 100 c.c. of plasma. The postoperative increase 
is directly in line with the preoperative increase, and if the interval of 
four and one-half months between the dale of discharge (May 23), and 
the date of rcadmission to the hospital for a checkup (October 13, 1942), 
were presented on another graph, the rate of increase in plasma concen- 
tration would be seen to be not too different from the rate of increase 
which occurred during the last two months of pregnancy. 

Tlie weight loss during this second period (131 to 126 pounds) is seen 
to be 5 pounds. Add to this the normal increase of 5 pounds as in the 
first two-month period, and we sec a decrease in weiglit of 10 pounds. 
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The urea clearance and the proteinuria in this period show very little 
change over that of the first two-month period, except for about a week 
around April 28. At this point there is a marked fall in the hemo- 
globin and in the red blood cell count, an increase in the red blood cells 
in the urine, with a temporarj'' decrease in kidney function, and a slower 
fall in the plasma proteins. We have attributed this to an acute exacer- 
bation of the nephritis at that time. The increased output of albumin in 
the urine also suggests that the glomerulonephritis is still active. 

The follow-up, five months after delivery, leads us to believe that the 
pregnancy did not aggravate the patient’s nephritic condition. Here 
again we are speculating because of the lack of prepregnancy laboratory 
data. The continued presence of red blood cells and easts in the urine 
indicates a progressive nephritis, but would not the same picture present 
itself even though the patient had never been pregnant? 

Conclusions 

It is difficult to draw conclusions from the findings in this single case 
presentation, but we have been unable to find in the literature any 
similarly treated instance of pregnancy complicating a case of chronic 
glomerulonephritis wdth nephrotic syndrome. A more complete under- 
standing of the chemistry of the body may, in the future, place an en- 
tirely different light on our present concept of nephritis. The clinical 
use of amino acids is apparently a step in this direction, for plasma and 
whole blood transfusions alone, or in combination with a high-protein 
diet, may not compensate for the protein loss through the urine in cases 
of nephritic and/or nephrotic toxemia of pregnancy. 

We wish to express our thanks and appreciation to Frederick Stearns and Com- 
pany of Detroit, Michigan, for their supply of amino acids; to Richard M. Johnson, 
M.D., for his invaluable help and advice in the treatment of this patient and in the 
preparation of this paper; and to Mr. Robert Bateman for assistance in the prepara- 
tion of the graph. 

Addenda 

Since this case was reported on March 23, 1943, the patient was again success- 
fully delivered of a living child, July 31, 1943. A brief review of her case seems 
warranted at this time. 

Her diet when discharged in October 1942 after the checkup at the liospital, 
consisted of 200 Gm. carbohydrate, 100 Gm. protein and 50 Gm. fat with 45 Gm. 
of amino acids three times per week. Her last menstrual period was on Novembei 
15, 1942, with the expected date of confinement August 22, 1943. IVlien seen on 
January 8, 1943, the patient’s diet was reviewed, and a diet approximating 300 Gm. 
of carbohydrate, 100 Gm. of protein, and 50 Gm. of fat was suggested, and the 
amino acids were increased to 45 Gm. daily by mouth. The vitamin and iron 
therapy was slightly increased. The patient’s weight was 112 pounds, tlie red bloo 
ceU count 4,240,000, hemoglobin 78 per cent of normal. Examination of the speci- 
men of urine showed two-plus reaction for albumin, occasional hyaline casts, and 
no red blood cells. The eye grounds were normal. The uterus was slightly enlarged, 
in normal position, and movable. 
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The patient was seen at two-week intervals. Bimonthly twenty-four-hour speci- 
mens of urine were examined for albumin which revealed 3.7 to 4.2 Gm. The weight 
increase was gradual — 112 pounds to 130 pounds on May 28, 1943. The blood pres- 
sure had varied between 112/58 and 122/68. The fetal heart was heard in the left 
lower quadrant. 

At each examination the patient’s ankles and calves were measured. Though not 
too accurate, this was an index of the nutritional edema as the pregnancy progressed. 


Ankle and Calf Measukements- 


Jan. 8, 1943 

E.A.* 

8 in. 

R.C.* 

12 in. 

L.A.* 

8 in. 

L.C.^ 

123 in. 

Feb. 10, 1943 

R.A. 

8 in. 

R.C. 

125 in. 

L.A. 

S3 in. 

L.C. 

123 in. 

Mar. 9, 1943 

E.A. 

8i in. 

R.C. 

13 in. 

L.A. 

83 in. 

L.C. 

13 in. 

April 6, 1943 

R.A. 

84 in. 

R.C- 

123 in. 

L.A. 

S3 in. 

L.C. 

13 in. 

May 3, 1943 

R.A. 

8 in. 

E.C. 

123 in. 

L.A. 

83 in. 

L.C. 

123 in. 

May 28, 1943 

R.A. 

84 in. . 

R.C. 

133 in. 

L.A. 

9 in. 

L.C. 

133 in. 

June 25, 1943 

R.A. 

104 in. 

R.C. 

153 in. 

L.A. 

103 in. 

L.C. 

164 in. 

July 2, 1943 

R.A. 

Ill in. 

R.C. 

173 in. 

L.A. 

113 in. 

L.C. 

193 in. 

July 14, 1943 

R.A. 

11 in. 

R.C. 

163 in. 

L.A. 

114 in. 

L.C. 

183 in. 

July 20, 1943 

R.A. 

114 in. 

R.C. 

173 in. 

L.A. 

Ill in. 

L.C. 

193 in. 

.July 27, 1943 

R.A. 

10 in. 

R.C. 

17 in. 

L.A. 

104 in. 

L.C. 

IS in. 

July 30, 1943 

R.A. 

94 in. 

R.C. 

163 in. 

L.A. 

104 in. 

L.C. 

163 in. 

Aug. 10, 1943 

R.A. 

8 in. 

R.C. 

12 in. 

L.A. 

8-3 in. 

L.C. 

124 in. 


*R.A. — ^Right Ankle. R.C. — ^Right Calf. 
L.A.— Left Ankle. L.C.— Left Calf. 


On June 25, the patient’s weight had increased to 139 pounds, and edema of the 
ankles, legs, sacral area and abdominal wall had increased markedly. By July 2, 
1943, there was still further increase, and erythema of the palms of the hands was 
noted. Questioning of the patient resulted in an admission that her diet was not 
strictly adhered to as in the past and she stated that she had been unable to pro- 
cure the amino acids solution. She felt well but the marked edema had interfered 
with activity. The blood pressure was 128/76 and the weight 147 pounds, an in- 
crease of 35 pounds since the onset of pregnancy and 17 pounds in the past live 
weeks (May 28 to July 2, 1943). A twenty-four-hour urine specimen revealed an 
output of 720 C.C., containing 15.2 Gm. of albumin, with occasional hyaline and 
finely granular casts, 1 to 2 red blood cells, and 2 to 5 white blood cells per high 
power field. 

The patient was put to bed at home, her diet was reviewed again with her, and 
the amino acids solution was increased to four bottles (80 grams of amino acids) 
per day. The output of urine measured every twenty-four hours showed a variation 
from 1,120 c.c. to 1,960 c.c. up to July 14, 1943. 

On July 19, 1943, when the patient was admitted to the hospital, her blood 
pressure was 13S/S0; but on the following day it was 110/56, and throughout her 
stay in the hospital it varied between lOS/54 and 118/70. Her weight was 145 
pounds, and, although edema was marked, tliere was no complaint. ' The fetal heart 
was in the left side, the fetus lying in transverse position, with the buttocks in the 
left iliac fossa. 

The diet of C 300, P 100, and P 50 was continued but the amino acids were 
discontinued until the laboratory data were completed,' July. 23, 1943. On Julv 20, 
1943, the red blood cell count was 3,460,000, hemoglobin SO per cent of normal— 
11.6 Gm. Sedimentation time was 72 minutes to 16 mm. wilh urea cleamncc 58 per 
cent of normal. Urea content of urine 17. From July 19 to July 23 the dailv 
urinaiy output varied from 430 c.c. to 1,140 c.c., and proteinuria from 9.8 to 17.2 
Gm. per twenty-four hours, with 1 to 2 red blood cells, 2 to 4 white blood cell's" 
and occasional hyaline and granular casts per high power field. The phcnolsulfon- 
phthalcin test for the first hour was 200 c.c., 14 per cent; for the second 250 c.c. 

6 per cent. ’ " ’ ' 

Chemical studies of the blood and a comparison of the findings on .Tanuarv IS 
1942, when the patient was admitted to the hospital, with those of the date of 
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postoperative checkup, October 15, 1942, showed the following: 



JAN. 18, 
1942 

OCT. 15, 
1942 

JULY 20, 
1943 

AUG. 4, 
1943 

AUG. 12, 
1943 

NORMAL 

Sugar 

83 

84 

86 

86 


75 to 120 

Uric acid 

2.3 

3 

2.1 

3.8 


2 to 4 

Urea N. 

11 

9 

7 

7 


10 to 20 

Creatinine 

1.5 

1.2 

1.3 

1.1 


1 to 1.5 

Chlorides 

554 

515 

530 

514 


380 

Cholesterol 

417 

295 

433 

378 


150 to 250 

Albumin 

.96 

3.71 

2.7 

2.6 

1.93 

3.8 to 6.0 

Globulin 

1.86 

2.71 

1.4 

1.13 

2.45 ' 

1.5 to 3.0 

Total protein 

2.82 

6.44 

4.1 

3.73 

4.38 

6.3 to 8.0 


Following collection of the above laboratory data, the diet of C 300, P 100, 
F 50 was supplemented by six bottles of amino acids (120 Gm. of amino acids) 
per twenty-four hours. This was continued until the day of discharge, August 11, 
1943. 

Twenty-four-hour urine specimens were collected twee a week from July 24, 1943, 
to July 31, 1943 (0.375 per cent to 5.5 Gm. albumin per twenty-four hours — 0.345 
per cent to 7.7 Gm.). The urinary output varied from 1,410 c.c. to 2,200 c.c. Meas- 
urement of the ankles and calves of the legs sliowed that edema decreased, though 
the patient was not kept in bed. 

On July 31, 1943, a male child weighing 5 pounds, 8 ounces was delivered by 
low-flap cesarean section under cyclopropane anesthesia. The convalescence was un- 
eventful, with primary union of the wound. 

Postoperative urinary output varied between 1,960 c.c. and 2,460 c.c. (albumin 
5.4 to 6.7 Gm.) per twenty-four hours. On August 5, 1943, the red blood cell count 
was 2,550,000, the white blood cell count 10,600, witli hemoglobin 58 per cent of 
normal. Two transfusions of 500 c.c. whole blood each were given with the result 
that on August 11, 1943, the day of discharge, the patient’s red blood cell count 
was 4,120,000 with hemoglobin 86 per cent of normal. The patient’s weight was 
114 pounds, and palmar - erythema was still marked. The baby was discharged 
August 26, 1943, weighing 7 pounds, 4 ounces. 
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THE COMPARATIVE VALUE OF ENDOMETRIAL BIOPSIES 
AND VAGINAL SMEARS* 

Theodore. Neustaedter, M.D., F.A.C.S., L.M. (Dublin), and 
Locke L. jMackenzie, B.A., New York;, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Kospital, Columbia University) 

A mong the methods now in vogue for estimating ovarian function 
and determining the effectiveness of hormonal therapy, two dis- 
tinct groupings exist; 

(1) The qualitative procedures, comprising the examination of va- 
ginal smears, and the investigation of the endometrial pattern; 
(2) The quantitative procedures, which include the hormonal assays 
of blood and urine. 

The limited laborator}'^ facilities for the latter and the incidental ex- 
pense preclude the universal employment of hormone determinations for 
routine clinical and office work. Vaginal smears and endometrial biop- 
sies, on the other hand, can easily be taken, not only for the diagnosis 
of ovarian failure, but also to determine the occurrence of ovulation. 
Particularly when sterility of endocrine origin is a problem, a knowledge 
of whether or not the patient ovulates is of great importance. 

This communication is presented with the thought in mind .of eval- 
uating the clinical practicability and the advantages and disadvantages 
of the vaginal smear method, as compared with the study of the endome- 
trial pattern. 

Vaginal Smear Method 

Using the morphologic changes occurring in the vaginal secretion as 
a criterion, Papanicolaou' demonstrated cyclic alterations in the vaginal 
mucus of women which were similar to smear clianges, described by 
Stockard and himself,^ in guinea pigs. Sulisequcntly, Papanicolaou and 
Shorr^ described the applicability of the vaginal smear method to the 
diagnosis of ovarian function and the objective evaluation of the effects 
of estrogenic therapy, 

A small amount of secretion is obtained from the vagina by using a 
glass pipette fitted with a suction syi-inge or having a rubber bulb at- 
tached. The vaginal fluid is expressed on a clean slide and immediately 
immersed in a fixative — a mixture of equal parts of ether and 95 per cent 
ethyl alcohol. Staining of the slides according to one of flie methods 
proposed by various investigators is then followed by a microscopic 
examination. 

Our observations of the changes in the vaginal smears during the 
various phases of the nonnal menstrual cycle, on the whole, coincide 

26 before tlie Academy of Medicine, Section of Obstetrics and Gynecologj-. Jlay 

tln seiyice, Lt. Commander, U. S. Naval Training Station, Newport, R. I. 
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with Rubinstein s description'* of these alterations, which may be sum- 
marized as follows : 

1. Posinienstrual Phase. — The follicle is commencing to develop, estro- 
gen elaboration is at a low level and thus proliferation of the vaginal 
mucosa is only beginning. The epithelial cells in the smear exhibit pre- 
dominantly large round vesicular nuclei and granular cjdoplasm. In 
addition many leucocytes and bacteria as well as some thick mucus are 
present. 

2. Preovulatory Phase. — As the immature follicle develops, the first 
peak of estrogen secretion is reached. Concurrently there is increase in 
proliferation of the vaginal mucosa which thickens. The superficial cells 
which at this stage are further awaj'^ from their basal blood supply show 
more cornification. The nuclei of the epithelial cells become smaller, 
stain deeper and are pyknotie, the cytoplasm has lost its granular con- 
tents, is clear and the edges are distinctly defined. Bacteria and leu- 
cocytes gradually disappear from the picture. 

3. Ovulatory Phase. — With follicle mpture there is a sudden decrease 
in estrogen secretion, ivhieh often is reflected by the appearance of some 
red blood cells in the smear. In addition, there is marked descjuamation 
of cornified cells, there are very feiv leucocytes and bacteria, and there 
are some cornified cells with folded edges. 

4. Postovulatory Phase. — This phase is dominated by a rapidly form- 
ing corpus luteum. Since both estrogen and progestogen are now se- 
creted, proliferation and secretion of the vaginal epithelium is stimu- 
lated. The smears show continued desquamation of cells which are char- 
acteristically cnimpled and folded together. Several types of epithe- 
lial cells are present. Some are completely cornified, the cytoplasm — 
wrinkled with scalloped edges — is agranular, "while tlie nuclei are small 
and dense, fragmented or completely absent. Most frequently the nuclei 
are pyknotie but sometimes they may be vesicular. Other cells show 
large and oval nuclei wdth a wnfinkled cytoplasm and scalloped edges; 
their cytoplasm is granular and occasional!}^ vacuolated. This tj'pe is 
supposedly suggestive of progesterone activity. There is a marked in- 
flux of leucocytes and bacteria. The mucus remains abundant. 

5. Premenstrual Phase — While progesterone elaboration increases, the 
smears show cells -with larger, more vesicular nuclei. There is an abun- 
dance of leucocytes, bacteria and mucus. With the regression of the 
corpus luteum — accompanied by decrease of production of the ovarian 
hormones — the cells, which proliferated previously under the influence of 
estrogenic hormone, slough off and fragment. Their nuclei maj”' be vesic- 
ular or pyknotie. The cells may be broken into halves wdth one part 
containing the nucleus. The cytoplasm may show partial cornification 
and granular vacuoles may be present. In addition, feiv red bIood_ cells, 
many leucocytes and much mucus, many bacteria and much debris ai’e 
present. The smear as a whole is termed ‘dirty.’ 

6. Menstrual Phase. — The smear consists predominantly of blood and 
mucus. Since follicle stimulation by the anterior lobe of the pituitary 
begins anew during the bleeding phase of the cycle, the epithelial cells 
present reflect the earliest phase of follicular development. 

Prima facie from the above it becomes clear that it is more difficult 
to evaluate the cytologj' of the vaginal secretion during the second half 
of the cycle. 
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Referring to Papanicolaou’s description of the changes in a typical 
28-day cycle, Mack® in his most comprehensive review states, "It is 
obvious, from the bizarre and varied cytologic patterns described, that 
more than ordinary microscopic skill and experience is necessary to con- 
duct such investigations.” Also in regard to Rubinstein’s description 
it can be said that the proper interpretation of the cytologic appearance 
of the smear ‘‘is the province solely of the expert histologist.” 

The cytologic appearance of smears obtained from patients with estro- 
genic deficiency is more clear-cut. The atrophic changes characteristic 
of ovarian failure are readily recognizable, at least, in severe deficiency 
cases. There is a great number of round cells, which stain deeply, with 
large nuclei. Many leucocytes and usually bacteria are present and 
there is a lack of cornified epithelial cells. Symptomatic relief in estro- 
gen deficiency cases produced by administration of follicular hormone 
is frequently associated with a transformation of the cytologic pattern 
of the smear to the type which is found during the proliferative phase 
of the normal menstrual cycle. However, we have also observed cases 
in which estrogenic therapy produced complete subsidence of clinical 
symptoms while the vaginal smear still showed a prevalence of atrophy 
cells. On the other hand, we observed occasionally transformation of 
the atrophy smear to complete cornification of the cells without correla- 
tion of these changes to symptomatic relief. The same observations were 
noted by Eisfelder® who, reporting on a series of more than 200 meno- 
pausal patients, states that the ‘‘vaginal smears ma}’’ not always be a 
reliable index to therapeutic response.” 

The differential diagnosis between ovulatory" and anovulatory bleed- 
ing is ofttimes of great importance and a practical technique not involv- 
ing tissue removal and simpler than the determination of urinarj’^ preg- 
nandiol complex as devised by Venning and Browne" would be of ines- 
timable value. It has been our experience that the vaginal smear method 
certainly does not offer an ideal means for diagnosing ovulatory failure. 
However, when a number of cycles have been followed, in some instances 
we were able to establish a diagnosis of anovulatory menstruation. The 
preovulatory type of smear prevails for an unusually long period of 
time; no regi’ession of the cells is observed as it is typical of the post- 
ovulatory phase and there is no premenstrual picture; the cells in the 
smear at the time when bleeding occurs show marked cornification. But 
certainly there might be a variance of opinion as to the applicability 
of the vaginal smear method for establishing the diagnosis of anovulatory 
bleeding in some cases. Shorr® considers it likely that the lack of uni- 
formity in the appearance of the vaginal smear during the second half 
of the cycle results from the interaction of both ovarian hormones, ‘‘Any 
variation in the tempo or the extent of their production could be ex- 
pected to vary the cytologj" of the vaginal secretion.” 

^ter reviewing tlic literature. Mack® concludes that ‘‘no confirmatory 
evidence of the value of vaginal smears for the detection of omdatio'n 
has as yet been produced. ’ ’ 
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From the foregoing discussion, it can be readily inferred that the 
studj'’ of vaginal smears as a diagnostic method lias both advantages and 
disadvantages. Some of these are obvious while others become evident 
only after experience. 

Among the advantages the following present themselves; 

Ease of Collection. — There is no trauma or discomfort to the patient. 
There is no bleeding, and there are no aftereffects. The method is read- 
ily suited to the studj’^ of endocrine disorders in unmarried girls. The 
patient may collect the specimens herself and bring them to the doctor 
or laboratory at her convenience. The method permits of daily observa- 
tions. 

Ahsence of Risk. — There is no possibility -of infection by introducing 
bacteria into the uterus, nor by lighting up latent adnexal disease. Dur- 
ing a sterility investigation, a verj^ early pregnancy might not be recog- 
nized by clinical observation. Obtaining smear specimens, the study of 
which might be revealing, will not lead to abortion. 

Diagnostic Potentialities. — The method affords valuable information in 
cases of ovarian failure, particularly when tliere is severe estrogen de- 
fieiencjL It is possible to cheek the response of the patient to estrogenic 
therapy at frequent intervals. Ofttimes the effect of treatment can be 
objectively proved in the smear — though vaginal cytology is not an ab- 
solutely reliable index for therapeutic response. Another advantage is 
that microscopic bleeding can be readily detected. 

Among the disadvantages the following may be listed ; 

Difficulty of Interpretation. — Except in severe estrogenic deficiency 
cases, it is not possible to arrive at a definite conclusion based on this 
method alone unless one has given considerable time to the study of 
vaginal cytology. Even then, the method is not entirely dependable 
particularly so if it involves making a differential diagnosis of an ovula- 
tory or an anovulatory cycle or determining tlie time of ovulation. There 
is an almost infinite gradation of types of cells and both the individual 
cell and the entire picture must be considered. Furthermore, the pres- 
ence of infection modifies the smear. These changes are most striking 
in conditions such as cervicitis or vaginitis. No two cycles are exactly 
the same. The time of ovulation in some instances may be characterized 
by a leucocytic exodus; in others, this does not take_ place. In short, 
specialized training is a necessity, and the method is suited to the trained 
pathologist or to the physician especially interested in gynecologic en- 
docrinoiogj’’ rather than to the general practitioner. 

Time Elenmit. — In most cases it is essential to study a series of slides 
throughout a menstrual cycle. To obtain the desired infoi’mation, re- 
peated observations are neee.s.sary, particularly if the presence op ab- 
sence of ovulation is questionable. 

Endometrial Biopsy 

According to Herrell,” Westphalen,’® wlio published his work in 1896, 
was probably the first to study the endometrium in relation to tlie mon- 
stnial cycle. Several years later Hitselimann and Adler^' gave their 
classical description of the liistologic changes occurring in the uterine 
mucosa. These investigators divided the human cycle into four stages; 
the postmenstiTial phase, the interval phase, the premenstrual phase, and 
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the menstriial phase. Novak^^ in a recent work still adheres to the classi- 
fication of the cyclic changes in the endometrium as proposed by Hitseh- 
mann and Adler. In the light of their findings and with the subsequent 
recognition of the relationship between endometrial changes and the 
function of the ovarian hormones, histologic investigations of the en- 
dometrium in bleeding disorders caused by endocrinopathies were greatly 
stimulated. For instance, the significance of endometrial hyperplasia in 
certain cases of metrorrhagia was clearly demonstrated. Also, much was 
learned about anovulatorj’’ e^mles by means of endometrial biopsy. 

The instrument we have been using to obtain endometrial biopsy 
specimens is a cannula curette as devised by Randall.*® The tissue speci- 
mens are fixed in Buoin’s solution embedded in paraffin, cut and 
mounted, and the sections stained for microscopic examination. 

The following short, concise summaiy of the normal cyclic alterations 
in the endometrium bears repetition — it is based on the description of 
these changes as given by Campbell, et al.** 

1. Folliculct/i' Phase . — The characteristic feature is cellular prolifera- 
tion indicated by the presence of numerous mitotic figures in the stroma 
and especially in the glandular epithelium. The endometrium increases 
in thickness and vascularity and both stromal and glandular cells in- 
crease in size. The nuclei of the glands remain in contact with the bases 
of the cells. No glycogen or mucin is present. The lumina of the glands 
are round and regular, and there is a thin, albuminous secretion present. 
Early in the follicular phase the stroma is somewhat loose, but later on 
becomes progressively more dense. Toward the end of the follicular 
phase proliferation becomes much slower, mitotic figures are fewer and 
the glands present a somewhat wavy form -upon longitudinal section. 

2. Luteal Phase . — Here the first characteristic manifestation is the 
elevation of the nuclei from the bases of the cells of the glandular epi- 
thelium producing a conspicuous basal clear zone. This clear zone is 
filled with masses of glycogen which push the nuclei up toward the 
lumina. There is a rapid reduction in the number of mitotic figures and 
there are enlargement and pronounced elongation of the cells lining the 
endometrial glands. The entire endometrium becomes thicker during 
this period. However, this thickening does not keep pace with the in- 
crease in the size of the glands which results from enlargement of the 
secreting cells and dilatation of the glands with secretion. As a conse- 
quence, the glands become coiled and tortuous. The enlargement and 
crowding of the secretory cells produce the tuftlike protimsions into the 
gland lumen. The lumen on longitudinal section exhibits the typical 
sawtooth appearance. Coiling of the glands is most noticeable in the 
middle layers of the endometrium, their tortuosity becoming so great 
that the stroma cells are crowded out and are forced up toward the sur- 
face of the endometrium. This proliferation divides the endometrium 
into three distinct zones. The superficial zone {Zona compacta) is com- 
posed of relatively straight glands separated by masses of stroma cells. 
The middle zone {Zona spongiosa) is composed of many coiled glands 
with hardly any interstitial cells between them. The deepest layer of 
the endometrium {Zona hasalis) is only slightly affected by the cyclic 
changes. 
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Late in the luteal phase the columnar cells which line the endometrial 
glands have now discharged most of their glycogen and appear shrunken 
and the lumina become even more ragged in outline. The endometrial 
arterioles assume a definitelj'" spiral shape. Stroma cells of the compacta 
which have been gradually increasing in size now become de fin itely 
edematous, their fibrillar character has been entirely lost and their poly- 
gonal cell walls are now definitely seen. These cells have, the character- 
istic decidual appearance, but this is not a true decidua. The presence 
of glycogen in the stromal cells which is a characteristic feature of true 
decidua is not observed. Finally, congestion and leucocytic infiltration 
herald the next menstruation period. 

• It becomes immediately evident from the above that the histologic 
characteristics of the endometrium during the second half of the normal 
cycle are as readily recognizable as those seen during the proliferative 
phase. However, the histologic appearance of biopsy specimens from 
patients with ovarian dysfunction is more varied. Among the abnormal 
endometrial patterns encountered bj’’ the clinician, and classified so care- 
fully by Kotz and Parker,^® most clearly defined are the- atrophic and 
hyperplastic endometrium. In evaluating an endometrial specimen, it is 
very important to consider at which time of the cycle the biopsy was 
performed. For instance a normal structure occurring at the wrong time 
of the cycle is indicative of some pathology. It is generally agreed that 
a secretory endometrium reflects an essentially normal ovarian function, 
including the occurrence of o'vailation; that atrophy of the endometrium, 
occurring in the menopause and in long-standing amenorrhea, is asso-' 
ciated with severe ovarian failure; that a hyperplastic endometrium, 
usually accompanied by functional uterine bleeding, is an indication of 
an abnormally marked estrogen effect; and finally that a persistentl}’^ 
follicular pattern of the endometrium just before the expected date of 
menstruation indicates absence of ovulation. 

As with the vaginal smear, the study of endometrial biopsj’’ specimens, 
as a diagnostic method, has both advantages and disadvantages. Among 
the advantages the following present themselves : 

1. Simplicity of Procedure . — The actual operation of obtaining the 
biopsy specimens occupies only a short time. The technique when car- 
ried out under strictest aseptic precautions by a well-trained individ- 
ual is safe, requiring only simple instruments, and very rarely anesthesia 
or hospitalization. It is feasible to study successive specimens which, as 
Hamblen^® states, “permits an inference being drawn as to the approxi- 
mate levels of ovarian function, as manifested spontaneously or as al- 
tered bj’- therapy.” 

2. Diagnostic Potentialities . — The endometrium reflects the presence 
or absence of progesterone production and tlius gives coi*rect information 
regarding OAUilation, the occurrence of which can be determined in ro(«t 
eases "with a single specimen. Persistent anovulatory cycles may be 
easily diagnosed with several premenstrual biopsies during successive 
cycles. 
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Among the disadvantages may be listed: 

1. Risks Involved . — ^Lighting up of a latent adnexal disease is possible, 
and the method is contraindicated in the presence of pelvic pathology. In 
any case, there is some discomfort to the patient and slight bleeding dur- 
ing and shortly after the procedure. Pregnancy, unless ruled out previ- 
ously, may sometimes be interrupted when an endometrial biopsy is per- 
formed. In very early pregnancy this interruption may be inevitable. 

2. Shortcomings of Interpretation . — The technique does not allow in- 
vestigation of the entire endometrium. Thus the specimen obtained 
might not truly reflect the ovarian function because of the differmt 
histologic patterns sometimes present in various areas of the uterine 
cavity. Consequently, it is advisable that more than a single biopsy 
specimen be used for diagnostic purposes. Another shortcoming is that 
the exact time of ovulation cannot be determined. 



Fig. 1. — Midfollicular phase of endometrium, absence of any luteal change. 


2>. Other Disadvantages . — Tn virgins endometrial biopsies may be un- 
obtainable. Finally, small areas of malignancy may be missed. 

Of the many observations made in the course of this study, we are 
presenting only a few which will clearly exemplify the foregoing. 

Patient C. consulted us because her marriage of several years’ duration 
had remained barren. She stated she had menstruated regularly ever 
since her menarehe at the age of 14. General physical and gynecologic 
examination, including the Rubin test, revealed no evidence of a patho- 
logic condition. A semen analysis of the husband was satisfactory in 
cveiy respect. It was attempted to corroborate a tentative diagnosis of 
anovulatory bleeding by both an endometrial biopsy and a vaginal smear. 
The endometrial biopsy (Fig. 1) taken two weeks after cessation of 
menstruation shows no attempt at a luteal phase. On the other hand. 
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the vaginal smear (Fig. 2) exhibiting many annelear eornified cells may 
be interpreted as premenstrual. Occasional eornified cells, many len- 
coeytp, and occasional red blood cells, might be intei’preted as post-men- 
strual. It IS very difficult to differentiate in this instance. Thus, the 
endometrial biopsy permits a clear-cut diagnosis of an anovulatory cycle 
while the single vaginal smear specimen does not throw light unon the 
problem. ^ 



Fig'. 2 . — ^Vaginal smear shows occasional eornified cells, anuclear eornified cells, 
many lencocytes, occasional red blood cells, and snperilcVal cells. This smear does not 
illustrate any particular phase of a normal cycle. 


Whether vaginal smear specimens or endometrial biopsies more clearly 
reflect corpus Interim hormone activity could be quite definitely shown in 
surgically castrated women, in whom any effects upon vaginal secretion 
and endometrium respectively are a mathematical function of any hor- 
monal compounds previously administered. One of us^" had shown that 
in human castrates the ingestion of estradiol and pregneninolone prop- 
erly timed produced secretory changes of the endometrium. It was these 
experiments which we repeated for proper assessment of the present 
problem. Illustrative of these trials are the following cases: 


Patient M. S., aged 33 years, had had no menses for 9 years following 
a bilateral salpingo-oophoreystectomy. Gynecologic _ examination re- 
vealed atrophic external genitalia with a small vaginal orifice. The 
ceiwix was atrophied and the retroflex uterus measured 2 inches from 
external os to fundus. Pour mg. estradioF daily were given for 12 daj-s. 


»The estradiol (Dimenformon) and pregneninolone (ProgMtoral) administered to 
these and all our other patients were kindly supplied by Dr. Pirk of the i-cociu. 
Organon Company. 
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Pig. 3. — Human castrate. 


Late luteal phase of endometrium following dimenformon 
and pregneninolone medication. 
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Fig. -1— Vaginal smear shows insumeSent action of estrogen, no cornincation and is 
not indicative of any progcstogenic Induence. 
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Fig. 5. — Human castrate. Good luteal phase of endometrium following dimenformon 

and pregnenlnolone medication. 
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Fi^. 6. — Vaginal smeai' shows groups of cornified cells and 

^ is considered good estrogenic action but no progestogenic influence. 
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This medication was followed by a dose of 6 mg. estradiol plus 100 mg. 
pregneninolone‘*" daily for 12 days. Thus within 24 days a total oi 
120 mg. estradiol and 1,200 mg. pregneninolone was administered. While 
the premedication biopsy had revealed an atrophic endometrium, the 
post-medication biopsy (Fig. 3) shows a luteal phase clearly reflecting 
the previous hormone administration. Yet, the vaginal smear (Fig. 4) 
talcen at the same time as the postmedication biopsy, shows insufficient 
action of estrogen, no cornification, and is not indicative of any pro- 
gestogenic influence. This smear certainly is of no diagnostic value. 

In another human castrate, R. M., with the usual menopausal symp- 
toms, biopsy shows an atrophic endometrium and the vaginal smear cor- 
responds to her estrogen deflcieney state. There w'ere many deep cells 
with pus, indicating menopause. Following administration of 120 mg. 
estradiol and 1,200 mg. pregneninolone, given as before outlined, biopsy 
reveals a fairly good luteal phase (Pig. 5) reflecting the use of pro- 
gestogenic hormone. However, the vaginal smear specimen (Pig. 6) 
taken at the same time as the postmedieation biopsy shows groups of 
cornified cells and some superficial cells. This is considered a fair 
amount of cornification but there is no indication of any corpus luteum 
action. 

Summary 

In summary then, for practical purposes the vaginal smear method, in 
most instances, will yield correct information regarding estrogen elabora- 
tion during the proliferative phase of the cycle. The technique is 
simpler than that of endometrial biopsy but particularly during the 
progestational phase it is ofttimes very difficult to evaluate the smear 
picture, to say the least. If infomation regarding progestogenic ac- 
tivity or ovulation is sought, the endometrium will serve as a reliable 
indicator. The vaginal smear, on the other hand, does not give any 
definite indication of corpus luteum action and thus no clue as to whether 
or not ovulation has taken place. 

I irisli to express my grateful appreciation to Dr. Walter T. Dannreutlier for liis 
kind assistance and efforts in making this work possible. 
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Beruti, Josue A.: The Problem of Natal Mortality, Arch. Clin. obst. y ginec. 

“Eliseo Canton” 1: 29, 1942. 

Josue A. Beruti (Buenos Aires) in an introduction to a subsequent statistical 
study, discusses natal and neonatal mortality as factors involved in the declining 
birth rate in Argentina. Although infant mortality in general has decreased 
markedly, there has been an alarming increase in neonatal mortality. TTrenty- 
five per cent of all infant deaths occur during the first three daj's of life. The 
author considers that stillbirths should also be included in a studj’" of infant 
mortality and that gynecologists and obstetricians should be concerned with the 
possibility of reducing their incidence by more intensive application of the prin- 
ciples of hygiene, preventive medicine, obstetrics and pediatrics. Because of 
varying definitions of natal mortality, official statistics on the subject are hope- 
lessly confused. In Buenos Aires a lapse of three daj’s is allowed between birth 
and registration, thus death of a child within this time is recorded as a stillbirth. 
The author defines the categories which he uses in his statistical study, A viable 
child born without heartbeats is considered a stillbirth; a child of less than 
2,500 Gm. is called premature; “newborn” includes birth to one month. 

According to statistics published in the bulletin of the Panamerican Health 
Office, Feb. 1, 1940, there are few American (N. and S.) countries and cities which 
have shown a regular and continued decrease in natal mortality, many of which 
have shown an increase and most showing no definite increase or decrease. 
Statistics for Buenos Aires (Municipal Statistical Beview) during the period 
1914 to 1939 shows in general a descending tendency (maximum 1923, 5.3 per cent, 
and minimum 1939, 2.6 per cent). The decrease is almost constant since 1927 and 
absolutely constant since 1934. According to He Eudder, the neonatal mortality 
of the world has increased slightly. 

Different laws and customs governing registration of births, differing criteria 
for determining stillbirths and laxity in reporting births contribute to inaccuracy 
even in official statistics. In hospitals, especially children’s hospitals and 
maternity centers, the more careful records and better discrimination as to the 
causes of fetal or infantile deaths make statistics from such sources more valu- 
able, but with its' accumulation of complicated cases a hospital does not ade- 
quately represent a province or locality. For this reason the statistics which 
the author is to present, although based on a great number of cases, represent 
a "patticular situation. A more complete picture could only be obtained by com- 
bining statistics from all maternit 3 ' centers of all cities and towns in the 
Eepublic. Since this is at present Utopian, he confines himself to an investiga- 
tion of the clinical material from one maternitj’ center in Buenos Aires, hoping 
that this combined with material from other institutions may jdeld some in- 
structive facts. The author warns that the statistics are not absolutely perfect 
since the clinical records, especiallj’’ in oarlj' years, are not all satisfactory and 
since diagnostic, prophjdactic and therapeutic criteria have not remained constant 
through the years. 


J. P. Greeniiill. 



DEMEROL (S-140) AND SCOPOLAMINE IN LABOR 

■A 

A Study of 1,000 Cases 
William R, Schumann, M.D., Boston, Mass. 

(From the Department of Obstetrics, Harvard Medical School and the Boston 

Lying-in Hospital) 

S INCE the practice of administering analgesic drugs in labor was be- 
gun at the Boston Lying-in Hospital in 1931, a con.stant effort has 
lieen made to find a medication routine which would afford complete 
amnesia for the mother, yet would produce no untoward effects in either 
mother or baby. Because we believe' scopolamine to be the amnesic dimg 
of choice, it has been incorporated in our medication routine. The ad- 
juvant, be it morphine, barbiturate, paraldehyde, or Demerol, is used 
for its contributory soporific or analgesic effect. The psychic sedation 
olitained thus provides a favorable background for the action of 
scopolamine, reducing the excitement and enhancing the amnesia. Be- 
cause the drugs common^'’ employed at present for this purpose are not 
ideal, Roby and Schumann^ initiated the clinical study of DemeroT'-' 
in conjunction with scopolamine as an obstetric analgesic at this clinic. 
It is the purpose of this paper to report the completion of our studies 
on one thousand eases. 

Material 

Demerol (l-methyl-4-phenylpiperidine-4-carbonic acid ethyl ester) 
was first described in 1939 by Eisleb and Sehaumann® under the pro- 
prietary name Dolantin. It is a sjnrthetic wliich exhibits properties 
analogous to both the atropine and morphine series (Schaumann,® 
Duguid and Heatheote,^ Gruber, et al.,® Barlow and Hamburger,® Battei*- 
man"), although much Aveaker than atropine as a spasmolytic agent, and 
displajdng properties midAvay betAveen codeine and morphine as an an- 
algesic. It differs from morphine in that it relaxes smooth muscle 
rather than causes spasm. 



MOCTlUXi: 


DEMEr.OL 


ATHOriKE 
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The appealing property from an obstetric standpoint is the apparent 
absence of any significant narcotic depressant action, both in experi- 
mental (Sehauinann,^ Barlow and Hamburger,® Gruber, et ah,® Duguid 
and Heathcotc*) and clinical (Batterman", Gilbert and Dixon,® Roven- 
stine and Batterman,® Roby and Schumann^) studies. 

Demerol has no demonstrable effect on either tlie urine or blood pie- 
tnre (Hecht^®). Batterman" reports a loss of gut motility in 84 per cent 
of patients studied, abolition of corneal reflex in 80 per cent, and no 
cases of primary addiction. Studies made by Hinimelsbaclfl^ suggest 
that the risk of addiction would be negligible in doses employed ob- 
stetrieally. 

Side effects have been reported by several observers (Heehtd® Meyer, 
Barlow, et ah,® Gilbert and Dixon,® Davis^®), Batterman^ finding the in- 
cidence to be 25.5 per cent in his hospitalized patients. He notes such 
effects in order of frequency as dizziness, nausea, pallor, diaphoresis, and 
dryness of the moutli. Respiratoiy depression was noted in only two 
markedlj’" debilitated patients out of 774 eases. There is agreement that 
intravenous administration is attended by a higher incidence of side 
effects ( Davis, Meyer^^), and Meyer^^ has tentativelj’’ concluded that 
intravenous administration maj^ be hazardous. Following a 100 mg. 
dose to control hiccough, he observed profuse perspiration, nausea, 
emesis, temporary loss of consciousness, a rapid, thready pulse, and ir- 
regular respiration. 

Method 

Discrepancies in dosage and frequenej^ of medication are inevitable 
when analgesia is ordered as needed by tlie house-officer on duty. To 
avoid such inequalities, a routine of medication was adopted for purpose 
of this study. All patients admitted to the hospital in labor were there- 
by insured identical medication, given at stated intervals. Although 
more practical on a busy service with two dailj^ shifts of house-officers, 
this method has the disadvantage of inflexibility ; no adjustment in dos- 
age can be made for variations in bodj'- weight and rate of metabolism. 
Standing medication orders were as follows ; 


Houtme medication; 

(Unless otherwise stated, all medication is given intramuscularly.) 
Initial medication ; 

Demerol 100 mg. \ Given when patient begins to mind her 
Scopolamine gi-. Vioo / pains. 

Scopolamine gr. ^^59 Given 45 minutes later. 

Second medication: 

Demerol 100 mg. 'N (jjy0u 4 hours after first medication. 
Scopolamine gr. ^oo / 

Subsequent medication: 

Demerol 100 gm. Given every 4 hours. 

Scopolamine gr. Given everj' 3 hours. 


New admissions expected to deliver within 2 hours: 

Initial medication: 

Demerol 50 mg. \ Slotv intravenous administration on ad- 

Scopolamine gr. / mission. . 

Demerol 50 mg. \ Intramuscular administration on admis- 

Scopolamine gr. 

Subsequent medication to be given as per routine above. 


Premedication for cesarean sections: 


Demerol. 50 mg. 
Scopolamine gr. 1,^00 
Demerol 50 mg. 
Scopolamine gr. 


\ Intravenously Given 45 minutes _ prior 

/ \ to anesthetic induc- 

'y Intramuscularly 
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Tlie following alterations in routine were instituted during the course 
of the study as we lieeame more familiar with the action of the drug: 

Eoutine medication: 

Subsequent scopolamine medication (gt. %oo) given at 2- instead of 
3-hour intervals. 

New admissions expected to deliver within 2 hours: 

Demerol 100 mg. \ Slow intravenous administration on ad- 
Scopolamine gr. %qo / mission. Minimal 2 minutes for 

2 c.c. 100 mg. 

Premedication for cesarean sections: 

Demerol 100 mg. \ Slow intravenous administration 45 
Scopolamine gi'. / minutes prior to induction. 

Standing Nursing Orders: 

1. Prior to initial medication, patient is urged to void, and canvas bedsides are 
placed on bed. Dentures are removed. 

2. On administering initial medication, patient is told that she is receiving the 
medicine which will put iier to sleep and prevent iier feeling more irain. 

3. No further conversation is held with patient. 

4. Any deviation from routine of medication must be checked by resident phy- 
sician before medication is given to patient. 

Evaluation 

Amnesia. — Each patient was interviewed the day following her de- 
livery. She was requested to relate everything she could remember after 
receiving the initial medication, and leading questions were avoided. 

The first 112 cases were interviewed by one examiner (Roby). Of 
the remaining 898 cases, 676 were interviewed by one examiner 
(W. R. S.), while 222 were seen by a third examiner (M. A.). This 
restriction on the number of examiners was made in an effort to mini- 
mize subjective variations in appraisal. The following arbitrary classifi- 
cation of amnesia was adopted : 

1. Absolute amnesia. 

2. Patient able to recall isolated incidents (being moved from labor 
room to delivery room, being moved from bed to delivery table, 
and having anestlietic mask applied), but recalling neither or- 
derly sequence nor pain. 

3. Patient able to recall a number of incidents in orderly sequence, 
but rememliering little or no pain. In cffccl, poor amnesia but 
satisfactory analgesia. 

4. Failure of amnesia or analgesia. 

Effect on Nctvhoi'n Infant . — To evaluate the immediate depressant 
effect on the newborn infant, the following arbitrary classification was 
adopted : 

A. Infant breathes spontaneously with no resuscitation other than 
routine inversion and aspiration of upper airway with rubber car 
syringe. 

B. Infant requires administration of oxygon and/or warm bucket, but 
respires spontaneously within 2 minutes. 

C. Infant requires more than 2 minutes of resuscitation before breath- 
ing spontaneously. Also any infant whose condition following de- 
livery merits observation by the pediatrician. 
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EYaluation of persistent damage to the newborn infant is tabulated from 
the pediatrician’s discharge examination on all “C” babies. 

Maternal Effects 

Amnesia . — The initial 112 eases have been previously reported 
(Roby and Schumann^) ,as “Good” and “Poor” amnesia as shown in 
Table I. Because “Good” embraces groups 1 and 2, while “Poor” 
includes groups 3 and 4, these original eases will not be included in 
the analj^sis. 


Table I. Showing Amnesia 

IN Original 112 Cases 

(Roby and Schumanni) 

AMNESIA 

NUMBER OP CASES 

PERCENTAGE 

Good 

97 

84.8 

Poor 

15 

15.2 


Seventeen cesarean sections will be considered under separate head, 
and 34 cases have been discarded because they were prematurely medi- 
cated and subsequently permitted to come out of their analgesia. There 
remain 847 cases (Table II), in which it is seen that groups 1 and 2 
(entirely satisfactory), comprise 70.5 per cent of the series. 


Table II. Showing Amnesia in Subsequent 84? Oases 


AMNESIA 

NUMBER OP CASES 

PERCENTAGE 

1. (Absolute amnesia) 

2S<3 

33.8\ g 

2. (Isolated incidents) 

311 

36.7/ 

3. (Analgesia but no amnesia) 

143 

16.9 

4. (Failure of amnesia) 

107 

12.6 


In examining groups 3 (analgesia but no amnesia) and 4 (failure 
of amnesia), it became apparent that a number of eases had received 
medication too late to benefit materially from its effects, "while a few 
had not been medicated as frequently as called for in the routine. If 
the fault in these cases be thought to lie in the administration rather 
than in the drug itself, then the corrected failure groups of 43 in group 3 
and 38 in group 4 are seen to comprise 5.1 per cent and 4.5 per cent 
respectively of the entire group, or a total of 9.6 per cent. 

Table III. Showing Relation op Duration of Medication to Amnesia 

GROUP 3 (good analgesia without amnesia) 


Initial dose within 1 hr. of delirery 48 

Initial dose within 2 hr. of delivery 37 

Excessive interval between doses 6 

Unqualified failure of amnesia 43 


GROUP 4 (complete FAIL VBE) 

Initial dose within 1 hr. of delivery 55 

Initial dose within 2 hr. of delivery 24 

Excessive interval between doses 2 

Unqualified failure ^ 


These figures are found to compare favorabh- "with the extensive 
barbiturate-scopolamine series studied previously in this hospital (Irving 
et al.^^), in tvhich pentobarbital-scopolamine jdelded an 86 per cent sat- 
isfaetorj' amnesia. 
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Effect on Length of Labor 

It is onr impression that data on duration of labor need be regarded 
with reservation, for it is indeed diffienlt to appraise aecnratelj^ the 
time of onset of labor. The following data are presented for cornpari- 
son with other series. Curiously enough, the figures closely approximate 
those of Gilbert and Dixon,® who used demerol in conjunction ivith 
barbiturates, and who noted an average primiparous labor of 11.8 hours. 


Table TV. Showing Average Length of Labor 



PRIMIPARA 

MUI-TIPARA 

Total labor 

12.4 hr. 

7.6 hr. 

First stage 

10.6 hr. 

6.8 hr. 

Second stage 

1.8 hr. 

.8 hr. 


an average multiparous labor of 7.1 hours. Rathbun,^® in reviewing a 
series of 500 eases delivered under barbiturate-scopolamine analgesia 
at this hospital, found the average primiparous labor to be 14.9 hours, 
the average multiparous labor to be ^8 hours. Thus, under the demerol 
routine, the average primiparous labor has seeminglj'- been reduced by 
2.5 hours, and the multiparous labor by 1.2 hours. This represents a 
17 per cent and 14 per cent reduction, respectively, which would appear 
to be significant. 

Preanesthetic Effect 

No statistics have been collected on anesthetic complications of in- 
duction in this series, but it is the opinion of the Director of Anesthesia 
(Hershenson^®) that demerol-scopolamine as given in this routine is not 
surpassed by other preanesthetic combinations in common use at pres- 
ent. There have been no major pulmonaiy anesthetic complications in 
the series, and we have enjoj’ed complete freedom from the pulmonarj’ 
edema crises seen occasionallj’' with bai’biturates. 

In oi’der to gain an approximate estimate of wbat effect, if any, 
demerol might exert on the quantity of anesthetic agent required, the 
amount of anesthetic agent used ivas carefully measured on IS uncom- 
plicated pelvic deliveries in the demerol series. For comparison, the 
same observations were made on 19 uncomplicated pelvic deliveries 
where the patients had received seconal gi’. 3. sodium amytal gr. 6, and 
scopolamine gr. 1/100. All anestlictics were administered by the Di- 


Taele V. SnoiviNG Amount of Anesthetic Agent Eeqoired 


carbon DIOXIDE ABSORPTION 

JIETIIOD 


ANALGESIA 

NUMBER 

AIT.RAGE AJIT. 

AVERAGE AMT. 

OF CASES 

VINETHENE 

ether 

Demerol-scopolamine 

10 

25 c.c. 

20 C.C. 

Seconal-Na amytal-scopolamine 

13 

26 C.C. 

23 C.C. 

OPEN 

DROP METHOD 



axalgesia 

NUMBER 

AVERAGE AMT. 

AVERAGE .-I.MT. 

OF CASES 

VINETHENE 

ETHER 

Demerol-scopolamine 

8 



Soconal-Na amytal-scopolamine 

6 




rector of Anesthesia. The above data (Table V) show little significant 
variation in the amount of anesthetic agent required in cacli group, and 
suggest that demerol and the barbiturates are equivalent in preanes- 
thetic value. 


ao AMERICAN JOURNAL, OR OBSTETRICS AND GYNECOLOGY 

Intravenous Use 

The multipara admitted in active labor has heretofore presented a 
problem in obstetrie analgesia. She frequently vomits oral medication 
and expels rectal medication, and even though she retains it, is usually 
delivered before the therapy becomes effective. Such difficulties led 
us to investigate the intravenous use of demerol-seopolamine analgesia. 
With our first 107 eases, we emplo.yed only half the initial dose intra- 
venously, giving the remainder intramuscularly. When it became ap- 
parent that intravenous administration was not hazardous, we gave the 
entire initial dose intravenously with improved amnesic results, as may 
be seen in Table VI. That these results were obtained in patients who 
would have shown little response to oral or rectal medication is empha- 
sized by Table VII. Here it is noted that 64 per cent of the 50 mg. 
group and 62 per cent of the 100 mg. group were medicated for less 
than one hour. 


Table VI. Showing Amnesic Effect With Intravenous .Medication 


DOSE EMPLOYED 

amnesia CLASSIFICATION 

(NO. OF CASES) 

1 

% 

2 

% 


% 

B 

% 

TOTAL 

50 mg. IM-50 mg. IV 

28 

26 

39 

36 

28 

26 


12 

107 

100 mg. IV 

6 

21 

16 

55 

5 

18 

19 

6 

29 


Table VII. Showing Length op Time Elapsed From Medication to Delivery 



1 

NO. OF CASES 



DOSE EMPLO-YED 



31 TO 45 
MINUTES 

46 TO 60 
minutes 

OVER 1 
HOUR 

TOTAL 

50 rag. IV-50 rag. IM 

8 

17 

4 

29 

49 


100 mg. rv 

5 

9 

2 

2 

11 

■H 


Untoward Effects 

The only unpleasant side effects noted in this series were in the pa- 
tients receiving intravenous medication. With the exception of vomit- 
ing, no further untoward results were seen after we learned to give the 
drug slowly, taking at least two minutes by the clock to administer 2 c.c. 
(100 mg.). If the demerol-scopolaraine mixture is given rapidly, the 
patient invariablj^ vomits immediately, and over a transient 30 to 40 
seconds, the pulse becomes rapid, irregular, and thready, "with a gi’adual 
return to normal. The patient will ordinaril}’" vomit two to three times 
before becoming drowsy, listless, and quiet. 

If the drug is given slowly, about one-fourth of the patients will ex- 
perience transient nausea, and may or ma 3 '- not vomit. _ If vomiting 
occurs, it is usuallj^ onlj^ once. The eustomaiy course _ is a pleasant 
sensation of -warmth and euphoria, and a number of patients have felt 
as though they were floating up from the mattress. The patient^ next 
experiences a feeling of numbness, as though the wliole bodj’- had “gone 
to sleep,” and becomes quiet. She maj’- respond luciiflj’' to questions, 
but shows an increasing disinclination to respond, until finally she be- 
comes disoriented in her response. P’rom this point on, if adequate 
dosage is maintained, the patient will ordinarilj'' sleep quietly between 
her pains. During a pain, she may rouse, attempt to mo-ye about or sit 
up in bed, mumble or cry out, and then relapse into quiet sleep wiien 
the pain has passed. 
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We have been unable to keep an accurate record of tbe incidence of 
excitement. It is our impression that a manic state oceurs with about 
the same frequency as in barbiturate-scopolamine analgesia, and we be- 
lieve that such excitement is the result of scopolamine idiosyncrasy, 
rather than an effect of the adjuvant, be it barbiturate or demerol. In 
general, however, the labor room has been noticeably quieter since the 
demerol routine supplanted both barbiturate and paraldehyde anal- 
gesia. 

For the obstetrician accustomed to the use of barbiturates, we should 
like to include the observation that the demerol-scopolamine patient, 
even though adequately medicated, may respond to questions with a 
disconcerting luciditjL If, however, a medieation routine similar to 
that used in this series has been adhered to, the amnesic result will be 
found comparable to that obtained with barbiturates. 

Analgesic Effect 

During a process such as labor, it would seem to be pharmacologieallj’’ 
sound to use a true analgesic drug in conjunction with scopolamine if 
we are attempting to suppress the ascent of pain impulse to the level of 
consciousness. That demerol exerts a gratifying analgesic effect may 
be seen in Table VIII, which represents a group of 37 patients who 

Table VIII. Showing Analgesia in Absence of Anesthesia 


Complete amnesia 9 

Isolated incidents 10 

No amnesia but no pain 10 

Pain during delivery 8 

Total 37 


precipitated without anesthesia. Of these, 29, or 79 per cent, tvere de- 
livered with no recollection of pain whatever, in spite of the fact that 
several patients sustained lacerations requiring repair. 

Effect on the Newborn Infant 

In the original 112 cases, Roby and SchumaniR reported 16 slow 
babies. To permit a more detailed analysis, we shall present data on 
the remaining 897 cases, using the criteria previously described. 

Table IX. Showing Incidence of Petal Morbidity and Mortality 


CLASSIFICATION 

NUMBER 

PERCENTAGE 

■ A (Active) 

737 

82.15 

B (Slightly slow) 

107 

11.99 

C (Slow) 

30 

3.3 

Neonatal deaths 

6 

0.66 

StiUbom 

17 

1.9 


All of the babies in the B (slightlj^ sloiv) group were normal on leaving 
the delivery floor and required no further attention. Of the thirty C 
(slow babies), 28 were discharged with the mother as normal, showing 
no demonstrable sequelae. Two were discharged for further follow-up 
with a diagnosis of severe asphyxia and cerebral damage. 

It may be noted from the folloiving protocol that with tlie exception of 
four babies, there is an adequate obstetrical explanation for the slomiess 
of the newborn infant. Of the four slow babies following an uneventful 
labor and delivery, all were discharged as normal with the mother. 

It will be noted from the foregoing protocols that each of the stiU- 
borns and neonatal deaths is readily explainable on the basis of con- 
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Protocol I. Showing Disposition of C (Slow) Babies 


discharged as normal 


97253 

97292 

97299 

97327 

97427 

97434 

97508 

97520 

97534 

97581 

97661 

97702 

97807 

98068 

98119 

98127 

98181 

98208 

98230 

98311 

98334 

98592 

98744 

99727 

99732 

99847 

100476 


Mid transverse arrest. Pituitrin stimulation. Easy deliver}'. 
Seventeen-liour first stage. Two-hour second stage. 

Uneventful delivery. Observation only 2 days. 

Seventeen-hour first stage. Two-hour second stage. Fetal distress. 
Five pounds. Discharged from premature nursery on seventh day. 
Twin No. 2. Primiparous breech, forceps to aftercoming head. 
Persistent posterior. Manual rotation and low forceps. 

Uneventful delivery. 

Four and three-quarter-hour second stage with subsequent cesarean 
section for cephalopelvic disproportion. 

One-hour second stage with fetal distress. 

Secondary uterine inertia. Pituitrin stimulation. 

Mid transverse arrest with Barton forceps extraction. 

Uneventful delivery. 

Cord tightly about neek 1 x. Overnight observation only. 

Low forceps for outlet arrest. Overniglit observation only. 
Secondary uterine inertia with pituitrin stimulation. 

Primiparous breech with forceps to aftercoming head. 

Manual flexion of multiparous face presentation. 

Uneventful delivery. 

Petal distress. Cord about neck 1 x. 

Placenta previa. 

Manual rotation for persistent posterior. Low forceps. 

Uneventful delivery. Forceps abrasion to cheeks only. 

Manual rotation for persistent posterior. Low forceps. 

Fetal distress. True knot in cord. 

Fulminating pre-eclampsia, grade II, on veratrone with induction of 
labor by rupture of membranes. 

Mid transverse aiTest with difficult forceps extraction. 


discharged as abnormal 


97669 

97754 


Manual rotation and low forceps for outlet contraction. Cephal- 
hematoma and marked hyperactivity. Diagnosis — severe asph}’xia 
with possible cerebral damage. 

Eleven-hour labor with 1%-hour second stage. Persistent midtrans- 
verse arrest with manual rotation and midforceps extraction. 
Discharged from observation on twenty-first day with diagnosis 
of severe asphyxia and cerebral damage. _____ 


Protocol II. Stillborn 


97182 

97281 

97625 

97644 

97799 

97828 

97896 

97995 

98066 

98122 

98148 

98265 

99740 

99860 

100221 

100399 

100532 


Anencephalic. 

Extensive intracranial hemorrhage. Liver 2 X normal. 

Monster with multiple congenital abnormalities. 

Erythroblastosis. 

Dead on admission. 

Macerated 2-pound infant. 

Anencephalic. 

Erythroblastosis. 

Dead on admission. Cord 3 x about neck. 

Fetal heart disappeared 38 minutes before delivery. Cord 1 X tiginiy 
about neck. 

Hydrocephalus and spina bifida. 

Erythroblastosis. 

Two-pound 5-ounce primiparous breech. 

Probable er}'throblastosis. 

Diabetic mother. Dead on admission. 

Four-pound 8-ounee twin No. 1. Pre-eclampsia, grade II. 

Dead on admission. 
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Peotocol III. Neonatal Deaths 


97467 

97849 

9S574 

100504 

100646 

100739 


Died fourth day massive intracranial hemorrhage. 

Died third day intracranial hemorrhage. Mid transverse arrest with 
difficult forceps delivery. 

Died 10 minutes multiple congenital anomalies. 

Died 12 hours. Tumultuous 4-hour primiparous labor. 

Died 2 hours. Erythroblastosis. 

Died 48 hours congenital heart. 


genital deformity or pathological state, and it would therefore seem 
that there is no need to implicate the maternal analgesia as an etiological 
factor. 

Premature Infants 

Realizing that any depressant action of obstetrical analgesia on the 
newborn would be maximal in the premature group, the following 
analysis of the premature infants in the series is presented. 


Protocol RL Showing Condition of 44 Prematures 


CONDITION 

weight I 

UEMAILKS 

POUNDS 

OUNCES 

A 

5 

8 


A 

4 

% 


A 

6 

6% 

Twin #1 

A 

5 

12 

Twin #2 

A 

5 

5 


A 

4 

9 


A 

5 

0 


A 

5 

5% 


A 

5 

9 

IV 50 mg. — IM 50 mg. 

A 

1 

0 

Died 12 liours of prematurity. 

A 

5 

5 


A 

4 

15V’ 

IV 50 mg. — IM 50 mg. 

A 

4 

10 

Twin #1 

A 

5 

0 

Twin .#2 

A 

5 

13% 

Twin #1 

A 

5 

14% 

Twin #2 

A 

6 

11 

Twin #1 

A 

7 

5 

Twin #2 

A 

4 

14 

Twin #1 

A 

5 

Vs 

Twin #2 

A 

5 

12 

Twin #2 

A 

5 

3% 


A 

5 

4 


A 

3 

0 

Twin #2 

A 

5 1 

9 

IV 50 mg. — IM 50 mg. 

A 

5 

12 

Twin 9^2 

A 

3 

12 


A 

2 

13 

Twin 

A 

2 

14 

Twin #2 

A 

6 

10 


A 

4 

2 

IV 50 mg. — IM 50 mg. 

A 

3 

5 

Twin #1 

A 

4 

13 1 

Twin #2 

A 

5 

0 


A 

5 

8 


B 

5 

0 


B 

5 

14 

Low forceps for fetal distress. 

B 

5 

14 

hlother severe cardiac. 

B 

B 

6 

4 

1 

3 

Twin #1 

C 

2 

5 

Primiparous breech. Died 12 houns. 

c 

4 

8 

Primiparous breech. Died 16 liours. 

Stillborn 

2 

2 

Premature separation. 

Stillborn 

1 Macerated 

Dead on admission. 
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iUl B infants responded well and required no further treatment other 
than usual premature care. 

Table X. Showing Classification op Premature Infants 


NO. OP cases percentage . 


A (Active) 

35 

79.6 

B (Slightly slow) 

5 

11.4 

C (Slow) 

2 

4.5 

D (Stillborn) 

2 

4.5 

Total 

44 

100.0 


It will be observed that not only were 91.0 per cent of the prematures 
in satisfactory condition on leaving the deliver}^ room, but also that 
there is no correlation' between the weight* of the baby and the degree of 
respiratory depression. In point of fact is the 1-pound infant who 
cried vigorously on delivery, onl}'' to succumb later to atelectasis. There 
is little to suggest a respiratory depressant effect in this group. 

Cesarean Section Group 

To avoid narcotizing the fetus, it has been the practice in this clinic 
to premedicate patients undergoing cesarean section with atropine only. 
Such minimal premedieation renders the anesthetic induction trying to 
both patient and anesthetist in the case of general anesthesia, while 
operating under local anesthesia is usually made no easier by an alert, 
frequently apprehensive patient. When, during the course of this study, 
it became apparent that demerol exerted no demonstrable depressant 
effect on the baby, the use of the drug was extended to include the pre- 
medieation of cesarean section patients. 


Table XL Showing Condition of Cesarean Section Babies 


NO. of cases 

CONDITION 

AVERAGE LENGTH OF 
medication 

14 

A 

30 minutes 

2 

B 

1 hour, 45 minutes 

1 

G 

45 minutes 


Of the two slightly slow babies noted in Table XI, one was obtained at 
operation in which one houi* of operating time was consumed before the 
infant was delivered. The slow baby was delivered following ante- 
partum hemorrhage from a complete placenta previa. 

Since the inception of demerol premedication, those patients receiving 
general anesthesia have been relatively free from mucus and excitement 
during the induction. Patients undergoing operation with local an- 
esthesia have had uniformly satisfactory amnesia. 

Intravenous Use 

That the intravenous use of demerol has no more effect on the fetus 
than the intramuscular route is shoivn by Table XII. 


Table XII. Sho-wing Fetal Effect of Intra-\tjnous Use 



A 

1 B 

1 ^ 

j STILLBORN 

DOSE 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 


97 

89.8 

6 

5,0 

2 

2.8 

3 

l.S 

■IjEiSSuNiil 

26 

89.6 

3 

10.4 

— 
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In addition, it may be seen that the incidence of active babies is al- 
most identical, whether the patient received 50 or 100 mg. intravenonsty. 
Both of the slow liabies were discharged as noraial with the mother. Of 
the three stillborns, two were eiythroblastotic and dead on admission, 
while the third was a 2-poimd macerated infant. 

Delivery Without Anesthesia 

In a group of 37 patients who precipitated without anesthesia, any 
depressant effect of the analgesia would become apparent, there being 
no masking by an inhalation anesthetic. As will be seen in Table XIII, 
all of the newborn infants except 2 were active. The one slow baby was 
a 4-pound premature delivered following a)ite-partum bleeding from a 
ruptured marginal sinus in a grade 1 pre-eelamptic. The stillborn was 
a 2-pound macerated fetus. 


Table XIII. Condition op Newborn Delivered Without Anesthesia 


CONDITION 

NO. OP CASES 

A 

35 

B 

— 

C 

1 

Stillborn 

1 

Total 

37 


Summary and Conclusions 

Demerol and scopolamine have been used in a series of 1,000 cases 
for the purpose of studying the maternal and fetal effects of this com- 
bination when used as an obstetrical analgesic. Because our primary 
purpose in medication is establishing complete amnesia, we incorporate 
scopolamine in our routine as the amnesic drug of choice. Demerol is 
used to obtain psychic sedation through its analgesic effect, thereby 
securing a favorable background for the action of scopolamine, reducing 
the excitement, and enhancing the amnesia. 

1. The uncorrected incidence of satisfactory amnesia is 70.5 per cent, 
where satisfactory amnesia is taken to mean either absolute amnesia, 
or at the most, the recollection of two or three isolated incidents where 
no pain is recalled. If this figure is corrected for cases receiving medica- 
tion either too late, or so infrequently as to nullify the therapeutic 
effect, the incidence of satisfactoiy amnesia rises statistically to 90.4 
per cent. It is our opinion that while demerol possesses other properties 
that make it more desirable for purposes of obstetrical analgesia than the 
barbiturates, it falls slightly short of the barbiturates in providing satis- 
factory amnesia as measured by our standards. 

2. The average primiparous labor in this series was 12.4 hours, the 
average multiparous labor 7.6 hours. This is a reduction of 2.5 hours 
in the primiparous labor and 1.2 hours in the multiparous labor when 
compared with a series of 500 patients in this hospital who received 
barbiturate analgesia. Since this represents a 17 per cent and 14 per 
cent reduction respectively, we believe it to be significant. 
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3. As a preanesthetic medication, demerol is not surpassed by the 
other preanesthetic combinations in common use. The amount of anes- 
thetic agent required is approximately the same as in those patients re- 
ceiving barbiturates. There were no major pnlmonaiy complications. 

4. Intravenous administration has been employed in those patients 
admitted in active labor and expected to deliver within 2 hours. It 
has also been used for premedicating cesarean sections. The incidence 
of satisfactory amnesia is approximately’’ the same as in those patients 
receiving intramuscular medication, despite the fact that 63 per cent of 
the patients were medicated for less than one hour. No increased hazard 
has been demonstrated in association with the intravenous route. ' 

5. The only maternal untoward eifects in the series were 'seen in the 
intravenous group. With the exception of transient nausea in one- 
fourth of the cases, no further side effects were seen when the drug 
was administered slowly, taking a minimal two minutes by the clock 
to inject 2 c.e. (100 mg.). 

6. The analgesic properties of demerol are demonstrated by a series 
of 37 patients delivered without anesthesia, of whom 79 per cent could 
recall no pain whatsoever. 

7. Demerol exerts no demonstrable depressant effect on either full- 
term or premature infants, whether administered by the inti’amuscular 
or the intravenous route. 

In view of the satisfactory amnesia, the absence of pulmonary com- 
plications, and the freedom from depressant effect on the fetus, it is 
our opinion that demerol in conjunction with scopolamine is superior 
as an obstetrical analgesic to other analgesics in common use. 

■We wish to thank Dr. Bert Hershenson for his assistance in obtaining the data on 
preanesthetic effect, and Dr. Monrad E. Aaberg for his assistance in interviewing 
patients. 
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OONTINITOUS CAUDAL ANESTHESIA IN 200 OBSTETEIC 

PATIENTS 

Harold Lyons, M.D., and Frederick M. Hansen, Jr., M.D., 

San Francisco, Calif. 

(From the Department of Ohstetrics and Gynecology, Stanford University School 

of Medicine) 

T he publication of an article in 1942 by Edwards and Hingson^ on 
the nse of continuous caudal anesthesia created a widespread inter- 
est in the subject and since that time numerous reports have been pub- 
lished.^’^" This article is an analysis of our experience with this method. 

Material 

Our study is based on a series of 200 consecutive obstetric patients in 
whom continuous caudal anesthesia was employed routinely in order 
to determine its practicability. 

In 5 instances, the anesthesia was unsatisfactory and inhalation 
anesthesia was used in the second stage. In 195, or 97.5 per cent of 
our eases, the method was successful. The period of anesthesia varied 
from 30 minutes to 24 hours 30 minutes, with an average of 4 hours 20 
minutes for primiparas and 2 hours 45 minutes for multiparas. The 
average duration of the first stage in the primiparous group was^ 9 
hours 4 minutes and the second stage 34 minutes ; rvhile for the multip- 
aras it was 8 hours 12 minutes and 32 minutes respectively. 

One hundred-three (103) patients were primiparas and 97 multip- 
aras. A vertex presentation was found in 195 instances, of which 30 
were persistent occiput posterior or transverse. There were 2 face** and 
3 breech presentations. A spontaneous termination of labor occurred 
in 62, or 63.9 per cent of the multiparas, but an operative deliveiy ivas 
necessary in all the primiparas. An episiotomy was employed in 156, 
and minor lacerations of the perineum occurred in only 8 instances. 

Two patients had a pre-eclamptic toxemia. In 2 cases of placenta 
previa the patients were successfully delivered with the use of hydro- 
static bags. Pour cases of uterine inertia were encountered, but the 
careful employment of pitocin in small doses resulted in delivery with- 
out difficulty. In 4 patients a test of labor was conducted because of 
cephalopehnc disproportion, and 2 of these were finally subjected to 
cesarean section. In one case, the operation was carried out by increas- 
ing the dosage of the drug in order to obtain a higher level of abdom- 
inal skin anesthesia, and in the other, liy changing to an inhalation 
anesthetic. 

Contraindications 

Several important contraindications to the use of caudal anesthesia 
have been emphasized by various authors. The first was directed to 
difficulties inherent with the introduction of the needle because of ab- 
normalities of the sacrum, such as variations in the curvature of the 
sacrum , spina bifida, or failure of fusion of one or more of the poste- 

‘An increasing- number of face pre.sentations has occurred -n-hilo usimr caudal anes- 
thesia -svith the patients in the modified Sims' position. ^ 

105 



106 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


rior arches. In a survey of 100 x-ray photographs, Ave noted that 
variations in the classical descriptions of the pelvis occurred in four 
out of liA'^e sacra, but probably not one in 100 is extensive enough to pre- 
clude the use of continuous caudal anesthesia. 

The presence of infective processes about the sacral area is of pidme 
importance. For example, one patient was not given this type of anes- 
thetic because of a generalized folliculitis. The possibility of introduc- 
ing an infection into the sacral canal must be remembered ahvays as a 
possible serious complication. 

A hypersensitivity to local anesthetic agents also must be kept in 
mind, but in this series a history of previous manifestations of this 
type was not obtained. 

In some instances, mental or psj^chic aberrations make it impossible 
to trust the patient to foUoAv the neeessaiy simple instructions. This 
was observed in one case and it became necessary to remove the needle 
after the caudal anesthesia had been started. 

Technique 

A distinct advantage in this study Avas the fact that caudal anes- 
thesia had been employed on our service during the second and third 
stages of labor in over 500 deliveries previous to the adoption of the 
continuous method, and Ave feel that a thorough fundamental training 
of the operator is necessary for its success. 

Stage of Labor When Anesthetic Is Begnn. — In general, the state- 
ment of EdAvards and Hingson, that “continuous caudal anesthesia is 
started AA^hen the patient is in labor and in distress,” has been our basis 
for determining Avhen to start the procedure. As a rule, this Avas 
found to be Avhen the ceiwix AAms dilated 3 cm. and the contractions 
occurred every five minutes or less and lasted for 20 seconds or more. 

Premedication. — It is accepted that premedieation Avith barbiturates 
decreases the toxicity of local anesthetics from 3 to 5 times. For this 
reason nembutal, seconal, or a combination of sodium amytal and 
seconal in 3-grain doses Avas given 15 minutes prior to beginning the 
anesthesia. Seven patients failed to receive premedication, and one 
had a moderately severe toxic reaction Avith hallucinations and clonic 
muscular contractions. This condition lasted for 90 seconds but did 
not necessitate abandonment of the anesthetic. 

Drug and Dosage. — ^kletycaine AA^as used in all instances. It Avas pre- 
pared by dissoh^'ing the powder in normal saline as a 1.4 per cent solu- 
tion. The initial dose Amried from 30 to 45 e.c., Avith subsequent injec- 
tions of 20 c.c. at interAmls of from 30 to 90 minutes, AAuth an average 
of 50 minutes. The total amoiuits emploj^ed varied from 45 to 330 c.c., 
the average for primiparas being 110 c.c. and for multiparas 65 e.c. 
As a safety measure, the leAml of cutaneous anesthesia must be con- 
stantly supeiwised, and should not rise aboA'e the umbilicus, as recently 
emphasized bj’- Block and Rotstein.” 

Insertion of Needle. — The equipment employed in this series Avas 
similar to that described by Edwards and Hingson. In oru’ first 90 
cases, the patient Avas placed in the knee-chest position during the m- 
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sertion of the caudal needle. After injection and attachment of the 
tubing, the patient was placed on her back until a pad over the needle, 
a small pillow beneath the knees, and a pad under the lumbar spine. 
This assisted in straightening the exaggerated lumbar lordosis as the 
muscle tension relaxed with the anesthesia and resulted in a reduction 
of post-partum backache. This technique, however, was discontinued 
since severe bending of the needle would occur at two places; one at 
the junction of the needle and the sacrococcygeal ligament and the 
other at the junction of the needle and the skin (Fig. 1). It was 
demonstrated that motion of the soft parts and fascia over the sacrum 
during the change from knee-chest to dorsal recumbent position caused 
this distortion of the needle and occasionally resulted in a withdrawal 
of the point to a level in the caudal canal where further injections were 
ineffective, thus making reinsertion of the needle necessary. 




Pig. 1. — Photograph of needles obtained after injection into the sacral canal to 
induce caudal anesthesia. Numbers 1 and 2 show the bending which occurred when 
the patient was in the knee-chest position during insertion of the needle. Numbers 
3 and 4 were obtained from patients who were lying prone when needle was inserted 
into the sacral canal. 


Our present method is to place the patient in the prone position with 
a pillow under the thighs. The sacral hiatus is palpated, a skin wheal 
raised with metycaine solution, the sacrococcygeal ligament infiltrated, 
and the malleable stainless steel needle inserted. The needle is held in 
place with i/4-incli strips of adhesive tape extending from the left iliac 
crest do^vn to and around the hub of the needle and up to the right 
iliac crest to form a “V.” A split alcohol sponge is placed around the 
needle and the patient carefully tuimed to a modified Sims’ position, 
where she remains. She is aided in changing from one side to the other 
with each subsequent injection. It is important to remember that 90 
per cent of these patients are completely helpless as far as motor power 
in the lower extremities is concerned. This latter technique has been 
extremely satisfactory, causing little or no distortion and no breaking 
of the needle. 

Management Prior to Moving Patient to Delivery Doom. — ^Tl^hen the 
cer\dx ip completely dilated and the head is on the perineum, or when, 
in the judgment of the obstetrician in charge, the patient can be de- 
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livered ivithin one hour witliout unwarranted interference, the caudal- 
needle is removed and the patient then taken to the delivery room. In 
most instances, if injection has not been made during the preceding 
20 minutes, 20 c.e. of metyeaine are given before 'vdthdrawal of the 
needle. This technique is employed in primiparas and multiparas 
alike, and we should like to stress the point that moving the patient 
without first removing the caudal needle constitutes an unnecessary risk. 

Complications 

A number of hazards are associated with this type of anesthesia 
and various precautions to prevent complications cannot he too strongly 
emphasized. 

Intravenous Injection of Anesthetic Agent. — This may he prevented 
by careful aspiration before the metyeaine is injected and by taking 
pains to turn the needle so that it does not ride along the anterior or 
posterior wall of the sacrum durmg insertion. In two instances in our 
series blood was aspirated after 5 to 10 c.e. of metyeaine solution had 
been injected. Both patients suffered toxic reactions lasting 30 to 40 
seconds, vdth clonic contractions of the muscles of the limbs and neck. 
Reeoverj'', however, was rapid; the position of the needle was changed 
and the caudal anesthesia continued successfully. 

Breaking of the Needle. — In four cases we experienced this compli- 
cation and feel that the important responsible factors were: (1) em-. 
plo5^ment of the Imee-ehest position for the preliminary injection; (2) 
allowing the patient to remain on her back; (3) moving her from the 
first-stage room to the deliver^^ room without first removing the caudal 
needle; (4) repeated use of the same needle; and (5) the selection of 
German silver needles. 

The use of the prone or lateral position during insertion of the needle, 
the emplojmient of specially designed stainless steel malleable needles 
(Becton-Dickinson and Company), limiting the use of each needle to 
three times or less, and removing the needle before transporting the 
patient to the delivery room liave eliminated this hazard almost com- 
pleteljL 

Infection. — The prevention of infection at the site of injection re- 
quires extreme care in aseptic technique. The area selected must be 
prepared with .suitable antiseptic agents and draped with sterile towels. 
The operator must wear sterile gloves, insert the needle, make the 
initial injection of 30 to 40 c.e. of metyeaine and attach the tube from 
the metyeaine bottle, tape the needle in place and then place a. sterile 
split alcohol square about the huh of the needle. "When the needle is 
removed, a sterile dressing must be placed over the puncture ivound. 
One local infection occurred in our series, following surgical removal 
of a broken needle. 

Marked Fall in Blood Pressure. — An alarming fall in blood pressuie 
occurred in .5 eases. We believe this was due to mai-ked vasodilatation 
in the anesthetized areas in patients with vasomotor instability. In 
these cases the blood pressure dropped to 70 mm. of mercury systolic 
or less; there was a remarkable decrease in pulse pressure, the pulse 
rate increased slightly, and the patients were pale and dry. This, how- 
ever, is not an immediate complication, and the patients responded uni- 
formly well to 3 or 4 minimums of neosjoiephrine given mtramus- 
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eiilaiiy. In no instance did it necessitate discontinuing the anesthetic 
and no subsequent ill effects were noted in either mother or child. • 
Toxic .Symptoms . — ^We observed that the speed of injection and the 
volume of the solution employed during the initial injection were im- 
portant factors in the production of immediate toxic symptoms. _ Nausea 
and vomiting within 60 seconds of injection were encountered in 7 per 
cent of our cases. Some of these patients experienced brief liouts of 
nausea with each subsequent injection. It is the opinion of some au- 
thors that this manifestation, difficult as it may be to evaluate during 
pregnancy, occurs wth no greater frequency in patients subjected to 
caudal anesthesia than in patients carried through labor by other 
methods. However, Ave failed to find a single patient avIio Avas AAulling 
to have the anesthetic discontinued because of this symptom. 

Headaches and dizziness Avere occasional complaints. Syncope-like 
attacks Avere noted in tAvo cases, and both Avere associated Avith definite 
evidence of intravenous injection of small amounts of the drug. One 
patient in the group not receiving premedication shoAved a A^ery definite 
toxic reaction, as mentioned hefoi’e, hut it Avas not necessary to discon- 
tinue the anesthetic. 

Injection of Solution Into Suharaclinoid Space. — In more than 700 
caudal injections, this accident, Avhich may he serious bj’- producing 
massive spinal anesthesia, Avas not encountered by us. Its prevention 
lies in careful aspiration before introducing the solution. 

Injury to Sacral Region. — This complication Avas not experienced in 
this group, but it nevertheless is a potential hazard. An attempt aa^s 
made to use ureteral catheters, as recommended by Adams et al,® but 
Ave felt that the emplo^unent of larger needles increased the possibility 
of injury to the sacrum. 

Increase In Operative Deliveries. — A large percentage of our series 
Avas delivered by operation, chiefly Ioav forceps in A^ertex presentations. 
The explanation lies in the fact that A\dth the absence of pain, it is 
difficidt to obtain the cooperation of the patient in expelling the baby 
during the second stage. It should be noted, lioAvcA'er, that in occiput 
posterior or transverse presentations, rotation Avith forceps AA'as facili- 
tated by caudal anesthesia, due to the complete relaxation of the peri- 
neum and pelvic musculature. 

Post-partum Complications. — Post-partum conditions directly acci’ed- 
itable to the caudal route of anesthesia Avere Ioav back iiain and in- 
creased irrita])ility of tlie patients. In our experience, the Ioav l)aek 
pain occurred as soon as the anesthesia Avore off. It lasted for 2 to 6 
hoiu's, and Awas present in about 12 per cent of our patients. This con- 
dition can be easily controlled A\dtli analgesic drugs and docs not eon- 
.stitute a serious draAvback to tliis metliod. 

The increased irritability occurred mo.st frequently in primiparas. 
It was not of serious consequence, usually consisting of biller com- 
plaints about routine post-partum care and disappearing after 24 hours. 


Conclusions 

1. Continuous caudal anesthesia A\-as emplo.A'cd in 200 corisecutive 
obstetric patients, in AA’hom satisfactoiy results Avere obtained in 195 
instances. 
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2. No obstetric complications which could he considered as contra- 
indicating the usage of this procedure were encountered by us. 

3. The most important complications to look out for are the intra- 
venous or subarachnoid injection of the drug, infection, brealdng of 
the needle, fall in blood pressure, toxic manifestations, and trauma to 
the sacrum. 

4. An increase in the number of operative deliveries was observed. 

Our thaaks are due to Eli Lilly and Company for a donation of metycaine, sodium 
amytal and seconal used in this study. 
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FINDINGS IN ROUTINE PELVIC EXAMINATIONS 
ON 1,998 WOMEN- 

Edmund L. Carey, Lt., MC,'V’(S), USNR and 
Cornelia J. Gaskill, Lt.(j.g.),MC,W-V(S), USNE, 
Northampton, Masss. 

(From the Naval Beserve Midshipmen’s School [TFE]J 

A SURVEY of the literature reveals a remarkable poverty of statis- 
tical information on the pelvic findings in groups of presumably 
healthy women. Most textbooks give the incidence of these findings 
only on the basis of general impressions and in tlie most general terms. 
The few available statistical studies in the literature of the past tiventy 
years^'® for the most part deal with pelvic findings in hospital admis- 
sions, psychotic patients, and parous women. Only one study similar 
to the one being presented was found ; that of Dunn in which 572 pelvic 
studies were done in the course of general physical examinations on 
supposedly healthy women from 20 to 65 years of age.® However, this 
group includes a much higher percentage of parous women if one may 
judge from the high incidence of cervical lacerations. The above study 
is, therefore, not strictly comparable to the one reported here. 

The opportunity for this study was afforded by the active duty 
physical examinations, which were given aU the apprentice seamen 
(WR) entering the Naval Reserve Midshipmen’s School (WR) at 
Northampton, Massachusetts. 

The physical examinations were given as soon as tlie women reported 
for active duty. Pour classes are reported in this study, totaling 1,998 
in all. Approximately 15 were examined per hour. The physical exam- 
ination includes general body and neuropsychiatric examination, eye, 
ear, nose and throat examination, examination of licart and lungs, in- 
cluding pulse and blood pressure response to exercise, abdominal and 
vaginal or rectal examination, blood Kahn test and blood tjTiing, fol- 
lowed by dental charting and photofluoroscopic examination of the 
chest. Each pai’t of the physical examination is pei’formed b.v a medical 
officer specializing in the particular bi’anch of medicine involved. The 
pelvic and al^dominal examinations reported here were all done by the 
authors. Pelvic examinations, either rectal or vaginal, are done with 
the patient in the usual lithotomy position. These are done irrespective 
of the menses. The abdomen is first palpated and the external genitalia 
are inspected. Tlie state of tlie introitus determines ivhether vaginal 
or rectal examination is used. Rectal examination was necessary in 132 

‘Approved for publication by the Bureau of Medicino and Surfreir. TJ. S. Na\T 
The opinions presented are those of the writers and arc not to be construed as ofllclal 
or rcncctlng the views of tlie Navy Department. 
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cases, or 6.6 per cent of the total eases. In 888 of the candidates a two- 
finger vaginal examination could be performed. Corresponding sizes of 
specula were used. Cervical cultures were taken on the first 1,468 
women; on the last 530, they were taken only when indicated. ' These cul- 
tures are grown on proteose No. 3 and bactohemoglobin media, in Novy 
jars containing about 10 per cent carbon dioxide. 

The composition of the group is shown by the following Table: 


marital 

STATUS 

21 TO 25 YR. 

2G TO 30 YR. 

31 TO 40 YR, 

41 TO 50 YR. 

TOTAL 

Total Exam. 

944 

583 

422 

49 

1,998 

Widow 

4 

n 

0 

5 

.3 

.15 

Separated 

1 

1 

1 

0 

3 

Divorced 

2 

9 

21 

5 

37 

Married 

30 

30 

49 

13 

122 

Single 

907 

540 

.346 

28 

1,821 


There are many factors which made this group a highly selected one. 
As can be seen from the above Table, there is a selection as to age and 
91 per cent are single. Only 27 gave a history of any pregnancies. 

All the women examined had a minimum of two years’ college educa- 
tion; the great majority possessed at least a Bachelor’s degree. The 
biggest factor of selection, however, is that all these women had a 
previous physical examination at their Navy Procurement Offices. In 
most cases, because of lack of facilities, these examinations did not 
include pelvic or rectal examinations. In the last group of cases 
examined in Februarj^ 1943, only 35.8 per cent had a previous pelvic 
examination. We knoAV that prior to this time, very few Procurement 
Offices did pelvic examinations. It is estimated that only 5 per cent to 
15 per cent of the previous groups were given this part of the examina- 
tion before reporting for active duty. 

About one-third of the girls examined at one of the large Procure- 
ment Offices failed to meet physical standards. We have no statistics 
available on the number disqualified for pelvic defects at that Naval 
activity. 

The followdng are considered definitely disqualifying gynecologic de- 
fects according to the directive issued by the Bureau of kledicine and 
Surgery ; 

1. History of abnormality of the menstrual cycle, particularly 
disabling dysmenorrhea and amenorrhea unless determined to 
be the result of natural or artificial menopause. 

2. History of chronic pelvic inflammation or an acute in- 
fectious pelvic disease. 

3. Finding of congenital anomalies of clinical .significance, 

4. Conditions of pelvic organs 11111011 are considered likely 
to interfere with the performance of duty or to require surgical 
intervention. 

5. Cervical culture found repeatedly positive for gonococci. 
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At the time of the physical examination tlie medical histoiy is ob- 
tained. A detailed consideration of dysmenorrhea, amenorrhea and 
other abnormalities of the menstrual cycle would be valueless, because of 
the elimination of anj^ candidate with any of these conditions by the 
Procurement Medical Officers. Also, the women are reluctant to admit 
readily tlie existence of disabling dy.smenorrhea since they know it is 
disqualifying. 

The following summary of gynecologic and olistetric histories as ob- 
tained by us is considered on tlie whole reliable : 


Appendectomj' 301 

Supracervical hysterectomy 13 

Myoniectoni}’ 1 

Salpingectomy, hilateral 1 

Salpingo-oophorectomy, unilateral 1 

Oophorectomy, unilateral 10 

bilateral 1 

Cystectonij', ovarian It 

Resection of ovary t 

Dilatation and curettage 17 

Suspenision of uterus 12 

Radium insertion for hemorrhage 1 

Adhesions, lysis of 2 

Sympathectomy, presacral 1 

Polypectomy, cervical 1 

Inguinal hernia repair 1 

Meckel’s diverticulum 1 

Exploratory laparotomy 2 

Vaginal cy.st removed 1 

Excision, Bartholin’s ej’st 1 

hlenopause 3 

Metrorrhagia 2 

Pregnancies 

Full-term delivery S 

Stillbirth 1 

Premature stillbirth 1 

hliscarriage — 3 months 11 

3Vi months 1 

G months 2 

Ectopic pregnancies 3 


For purpose of study, we Itavc divided the women into age groujis 
of 20 to 25, 26 to 30, 31 to 40, 41 to 50 years. There were 1,279 women 
with normal pelvic findings. The defects listed below were found in tlie 
remaining 719. 


DEFECT 


20 TO 25 2G TO 30 31 to 40 41 To 50 


TOT.M. 



TOTM, CASES 

Pregnancy 
Perineal lacerations 
Bartholin cysts 
Rcctocelo 

Partial so]>tum of vagina 
Vaginitis — senile 
Vulvovaginitis undifTeronti- 
ated 




y 


c 

■15 


5S3 


421 

.3 

3.2 

0 

0.0 

1 

0 

0.0 

1 

1.7 

;; 

0 

0.0 

1 

1.7 

1 

0 

0.0 

0 

0.0 

0 

1 

1.1 

1 

1.7 

0 

0 

0.0 

0 

0.0 

1 

5 

5.3 

10 

17.2 

G 


t-. 

n 

y 


y* 

U 


4!i 


l.OOS 


2.4 

0 

0.0 

4 

2.0 

7.1 

1 

20,4 

5 

2.5 

2.4 

0 

0.0 

*) 

1.0 

0.0 

1 

20.4 

1 

0.5 

0.0 

0 

O.t) 

•> 

• 1.0 

2.4 

•* 

01.2 

4 

2.0 

14.3 


40.8 

2.3 

11.5 
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DEFECT 


20 TO 25 26 TO JO ?,1 TO 40 41 to 50 totae 


o 

o 

o 


o 

o 

o 


o 

o 

o 


o 

o 

o 


o 

o 

o 


Cervix erosion 

Slight 

68 

72.0 

Moderate 

17 

18.0 

Cervicitis 

Moderate 

9 

9.5 

Marked 

1 

1.1 

Cystic 

7 

7.4 

Endocervicitis 

5 

5.3 

Total cervical erosions and 

107 

113.2 

cervicitis 

Healed lacerations 

2 

2.1 

Polj'ps 

0 

0.0 

Cervical cultures positive 

0 

0.0 

for gonorrhea 

Uterus 

Infantile 

8 

8.5 

Bicornuate 

0 

0.0 

Enlarged, firm 

3 

3.2 

Fibromyomas 

Intramural 

0 

0.0 

Subserous 

0 

0.0 

Total fibromyomas 

0 

0.0 

Total fibromyomas plus 

3 

3.2 

enlarged, firm uteri 

Ketrocessed 

12 

12.7 

Eetropositions 

1st degree 

40 

42.3 

2nd degree 

42 

44.4 

3rd degree 

16 

16.9 

Lateral displacement 

Bight 

4 

4.2 

Left 

6 

6.3 

Prolapsus, 1st degree 

1 

1.1 

Total malpositions 

119 

125.9 

Adnexae 

Ovarian cv'sts 

3 

3.2 

Cystic ovaries 

Eight 

7 

7.4 

Left 

18 

19.1 

Bilateral prolapsed cystic 

5 

5.3 

ovaries 

Total cystic ovaries 

30 

31.8 


Induration of adnexa 


Eight 

2 

2.1 

Left 

5 

5.3 

Bilateral 

1 

1.1 

Total induration of 

S 

8.5 

adnexa 

Pediculi pubis 

1 

1.1 

Furuncle of perineum 

0 

0.0 

Skenitis culture negative 

0 

0.0 

for gonococcus 

Congenital opening of ur 

etlira 0 

U.U 

on labia minora 


o 

Per 

6 

S 

C 

> O 

i 

O 


39 

66.9 

16 

38.0 

o 

o 

61.2 

126 

63.1 

19 

32.6 

16 

38.0 

1 

20.4 

53 

26.5 

8 

13.7 

3 

7.1 

1 

20.4 

21 

10.5 

1 

1.7 

0 

0.0 

0 

0.0 

2 

,1.0 

9 

15.4 

13 

30.9 

1 

20.4 

30 

15.0 

1 

1.7 

6 

14.3 

0 

0.0 

12 

6.0 

77 

132.1 

54 

128.3 

6 

122.4 

244 

122.1 

3 

5.1 

6 

14.3 

3 

61.2 

14 

7.0 

1 

1.7 

5 

11.9 

2 

40.8 

8 

4.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

6.9 

1 

2.4 

0 

0.0 

13 

6.5 

0 

0.0 

2 

4.8 

0 

0.0 

2 

1.0 

3 

5.1 

11 

26.1 

t 

J 

20.4 

18 

9.0 

5 

8.6 

12 

28.5 

10 

204.1 

27 

13.5 

2 

3.4 

6 

14.3 

2 

40.8 

10 

5.0 

7 

12.0 

IS 

42.8 

12 

244.9 

37 

18.5 

10 

17.2 

29 

67.9 

13 

265.3 

55 

27.5 

11 

18.9 

7 

16.6 

0 

0.0 

30 

15.0 

21 

36.0 

20 

47.5 

2 

40.S 

S3 

41.5 

39 

66.9 

23 

54.6 

5 

102.0 

99 

49.5 

16 

27.4 

16 

38.0 

1 

20.4 

49 

24.5 

1 

1.7 

3 

7.1 

1 

20.4 

9 

4.5 

2 

3.4 

1 

2.4 

0 

0.0 

9 

4.5 

1 

1.7 

3 

7.1 

1 

20.4 

6 

3.0 

90 

154.4 

73 173.2 

10 

204.1 

282 141.1 

3 

5.1 

3 

7.1 

0 

0.0 

9 

4.5 

7 

12.0 

o 

4.8 

0 

0.0 

16 

8.0 

4 

6.9 

4 

9.5 

0 

0.0 

26 

13.0 

0 

0.0 

1 

2.4 

0 

0.0 

6 

3.0 

11 

18.9 

7 

16.6 

0 

0.0 

48 

24.0 

2 

3.4 

1 

2.4 

1 

20.4 

6 

3‘.0 

3 

5.1 

1 

2.4 

0 

0.0 

9 

4.5 

0 

0.0 

0 

0.0 

1 

20.4 

9 

1.0 

5 

8.6 

2 

4.8 

2 

40.8 

17 

8.5 

0 

0.0 

0 

0.0 

0 

0.0 

1 

0.5 

1 

1.7 

0 

0.0 

0 

0.0 

1 

0.5 

0 

0.0 

0 

0.0 

1 

20.4 

1 

0.5 

1 

1.7 

0 

0.0 

0 

0.0 

1 

0.5 
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Of the preceding findings, the following were disqualifying: 

Pregnancies ^ 

Large bilateral ej'stic ovaries 1 

Ovarian cysts ® 

Metrorrhagia 2 

Pibromyomas ^ 

Discussion 

The classification used is, of course, a purely clinical one. There was 
no opportunity to investigate the etiology of minor defects. Some of 
the .terms employed may require some explanation which will be given 
in the course of the discussion. 

Because of the lack of laboratory facilities, no bacteriological investiga- 
tion of the eases of vaginitis could be made ; therefore, only two classifica- 
tions were made, nameb’’, senile vaginitis and undifferentiated vulvo- 
vaginitis. 

In the classification of cervical pathologj% standard clinical terminol- 
ogy was used. Since the classification is made on clinieal impressions, 
the clinical entities overlap each other. Therefore, the most significant 
opinion as to incidence should be based on the total eervical erosions 
and cervicitis. No cervical biopsies were taken. However, no cervical 
pathology suggestive of carcinoma was found. Here again, one should 
realize that we are dealing with nulliparous women predominantly. 

One of the two bicornuate uteri Avas previoirsly diagnosed by x-ray. 
The other is a clinical diagnosis but nevertheless definitely confirmed. 
The two cases of bicornuate uteri plus the two cases of septate vagina 
and congenital opening of urethra make a total of five cases of congenital 
anomalies, or an incidence of 2.5 per 1,000. The term "enlarged, 
firm uteiTis” is a purely descriptive one. Wc found a number of uteri 
that varied from one and a half to two times the normal size. This entity 
Avas more common in those of the fourth and fifth decades. Since tlie 
incidence foUoAvs that of fibromyomas, the authors are of the opinion 
that this clinical entity is related to fibi'omyomas or fibrosis uteri. For 
this reason, Ave have added them to our incidence of fibromyomas. The 
authoi’s realize that the tenns “ inti'amural ” and "subserous” are not 
patliologically accurate and repre.sent only the predominant clinieal find- 
ings in cases of multiple fibromyomas. The fibromyomas varied in size 
from those tAvo centimeters in diameter to one Avliich extended almost to 
the umbilicus. Only four of the 37 fibromyomas Avere of sufficient size 
or clinical significance to require surgical intervention. These Avomen 
Averc disqualified. Fourteen Avomeu gaA’c a history of hysterectomy 
or myomectomy for fibromyomas. This number added to the 55 found in 
this study gives an incidence of 34.5 cases per thousand examined in this 
group. 

The classification of rctroposition AA'as used instead of diA-iding the 
cases into retroflexions and retroA-ersions. The authors felt that the 
difference Avonld be too easily mis.sed in the course of the quick pelvic 
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examinatioii and, therefore, the term “retroposition” wonld be more 
accurate. Twelve women stated that they had had suspensions of tlie 
uterus. Ten of these stated that dysmenorrhea was tlie indication for 
this operation. 

The association of erosion or cervicitis and retroposition is often 
mentioned. Thirteen and nine-tenths per cent of the 267 women hav- 
ing retroversion, retroflexion or retrocession of the uterus had some de- 
gree of cervicitis or erosion. However, an incidence of 13.8 was found 
in the total group in which the cervix was visualized. There is, there- 
fore, no correlation between cervical erosion or cervicitis and retro- 
position. 

Eighteen cases of lateral displacement were found in the entire group. 
No cause for this displacement could be discovered in eleven of tliese 
cases. In two eases cystic ovaries had pulled the uterus laterally; 
ovarian cysts accounted for two of the cases; and induration of the 
adnexa for three others. 

The ovarian cj’^sts varied in size from one small one, 3 centimeters 
in diameter, to one 10 centimeters in diameter. Six of the nine cases 
of ovarian cysts were large enough to be considered operable and, there- 
fore, disqualifying. Sixteen women gave a history of having had one 
or both ovaries removed. Therefore, 22 women, 11.0 per thousand of 
the 1,998 examined, had had surgery or required surgery for ovarian 
pathology at the time of the examination. One of the patients having 
cystic ovaries Avas disqualified because both were over three times the 
normal size. They ivere prolapsed and exquisitely tender. 

Of the sixteen eases of induration of the adnexa, five gave no history 
of previous pelvic disease or operation. Tivelve had had operative pro- 
cedures which would account for the induration. Two of these opera- 
tions were performed because of pelvic inflammatory disease. 

Because of the small number of married or parous ivoinen, no cor- 
relation of pathologj'^ with these factors was attempted. The numbers 
in the higher age groups were small, but the authors considered them 
adequate to give a rough correlation of pathology with age. The cor- 
relation of healed perineal and cervical lacerations is an obvious one. 
Similarlj^, thei’e is a definite increase in the incidence of senile vaginitis. 
However, undifferentiated vulvovaginitis also increased with age. Cer- 
vicitis had, hoAvever, no significant incidence variation per decade of life. 
The number of cervical polyps discovered ivas small, but here again there 
is a definite increase in the older age groups. The sharp correlation of 
the incidence of fibromyomas with age is the expected one. Pirst-degico 
prolapsus uteri and total malpositions also increase ivith the age. 

Summary 

Koutine pelvic examinations ivere done on a group of 1,998 pre- 
sumably healthy, ivliite ivomen in the younger age levels. Appro-xi- 



CAREY AND GASKILL ; FINDINGS IN PELVIC EXAAIINATIONS 117 

mately one-third of the women had some type of gynecologic condition 
predominantly of minor nature. The incidence of major pathology as 
presented here eiTs on the side of conservatism since some 10 per cent 
to 15 per cent of the women had previous pelvic examinations at the 
Procurement Offices, and some cases were undoubtedly eliminated be- 
cause of major pelvic pathology. Despite this, the figures on incidence 
of fibromyomas uteri and ovarian cysts are higher, in the authors’ 
opinion, than would be expected. The total incidence of fibromyomas 
was 27.5 per thousand, which is higher than one would expect in a pre- 
dominantly young group. Nine ovarian cysts were found, six of which 
were large enough to require operation. 

Naturally the incidence of minor pathology would not be affected by 
any elimination due to previous pelvic examinations. The incidence of 
vaginitis per thousand was 13.5; total cervical erosions and cervicitis 
122.1; cervical polyps 4.0; total malpositions 141.1; total cystic ovaries 
24.0; and induration of the adnexa 8.5. These figures should represent 
the incidence per thousand in any similar group. 

Of the 1,998 women examined, ten wei‘e candidates for major surgery. 
Two cases, because of a history of metrorrhagia, were rejected and pre- 
sumably would undergo diagnostic curettage. Eight cases required re- 
moval of cervical polyps. Twenty-seven had vaginitis. Two hundred 
and forty-four had cervical erosions or cervicitis. According to current 
gynecologic practice, treatment is advisalile in these cases. This large 
group requiring treatment (291 out of 1,998) once again emphasizes the 
need for careful routine pelvic examinations. 

Conclusions 

1. There is an olivious need for rouline pelvic examinations not only 
in women of the menopausal age but also in younger women. 

2. Vaginal examinations are possible regardle.ss of marital status in 
all but a very small minority. 
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^ A COMBINED EXTEAUTERINE AND INTRAUTERINE 

PREGNANCY 

William B. Studdiford, M.D., and George Speck, M.D. 

New York, N. Y. 

(From the Obstetrical and Gynecological Service {Third Surgical Division], Bellevue 
SospitoJf cind tli6 Depavtinc^it of OhstctTics oud Gyuecology, 

Neiv York University College of Medicine) 

C OMBINED extraiiterine and intrauterine pregnancy, although in- 
frequent, is hj'' no means rare as once was thought. These cases are 
always of interest because of their diagnostic difficulties and resulting 
high mortality rate. Gemmell and Murray^ in their analysis of 217 
cases, computed a mortality rate of 20.7 pei‘ cent for the entire series, 
or 14.4 per cent if those cases were excluded which were diagnosed only 
at autopsy without any previous treatment. It is the purpose of this 
report to point out that since tliis condition is oeeasionall}'^ encountered 
and since the mortality rate is high, the possibility of a combined preg- 
nancy should be kept in mind in a differential diagnosis. 

The extrauteiane rather than the intrautei’inc pregnancy is the 
dangerous factor. Frequently, the diagnosis of extrauterine pregnancy 
is made, but the patient vdll abort (as in the case to be reported) via 
vagina, and one is misled into the false diagnosis of incomplete or com- 
pleted abortion with infection or uterine injury. In other cases, the 
diagnosis of exti'auterine pregnancy is made with some reservation and 
upon doing a diagnostic curettage and recovering placental tissue, the 
extrauterine pregnancy is overlooked until later, sometimes too late. 

In computing the number of cases to date, the literature is confusing, 
overlapping and incomplete. Duverne 3 ’',^ in 1708, is given ez’edit for re- 
porting the first ease, found in a post-mortem examination. HoAvever, 
without much doubt, combined pregnancies must have occurred prior to 
this date. In spite of the supposed^ careful compilations b}'’ other re- 
viewers, cases have been omitted by’’ them. There must be many un- 
1 ‘eported cases and many’’ journals unavailable to most authors, so that 
an accurate collection of cases is impossible. Miti'a^^ and Ludwig® both 
reviewed the recent literature in 1940, y’^et in onN a few instances did 
their eases overlai). 

Novak^ in 1926 made an exhaustive study^ from 1708 to 1926 quoting 
Duverney, Zinke, Simpson and Neugebauer. He differentiated between 
compound and combined intrauterine and extrauterine pregnancies. 
The former was believed to be more frequent and referred to an extra- 
uterine pregnaney’^ with spontaneous resolution or lithopedion formation 
and subsequent intrauterine pregnancy. The latter he considered rarer 
and referred to both pregnancies occurring at the same time. His total 
of cases, including 32- from recent literature and two of his own, 

1926, was 276. Gemmell and Murray- made “a limited survey of tJie 
literature” and reported 217 eases up to 1931, including two eases of 
their own and two eases reported in 1932. They^ gave recognition o 
Novak’s article^ and the cited 276 eases. They believed some ot 
the eases were not combined, but twin pregnancies in the tubes oi 
in Uvo horns of. bicornuate uteri. They themselves reported only 
those cases in Avhieh they personally studied the original artic e 
or an abstract of it. Mathieu® reviewed the literature throng 
1936 and added 57 eases ivhieh had not been reported by Gemmeu 
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and Murray or Novak, thus making the total either 274 (if added 
to Geinmell’s figure) or 333 (if added to Novak’s). Sioat and 
Peterson^ tabulated the cases added hj’’ Novak, Stein and Gemmell, and- 
found that there were 64 new eases which could lie added to Neuge- 
bauer’s 244 cases cited in 1913. They added 15 cases from the liter- 
ature which had not appeared in previous tabulations in addition to one 
case of their own, bringing a revised total of 324 up until 1936. IIo-^v- 
ever, in December, 1939, RosenthaP went back to Heffernan’s review in 
1935, of 277 cases and added 9 eases which he found since in the liter- 
ature (without enumerating them) plus one personal case, totaling 287 
cases. Ludwig® reviewed 17 cases in the literature since Mathieu,® plus 
3 cases of his own and adding them to Mathieu’s brought the total 
through 1938, to 294 (using Gemmell ’s figures) or 353 (using Novak’s). 
Mitra^^ also reviewed the literature fi’om Duverney and stated that 
up to 1940, there were only 304 cases cited, including two of his own. 
The recent literature has been reviewed for this report, and 15 cases 
not included by Ludwig, and 18 not included by Mitra have been dis- 
covered.'*'^" This brings the total to either 322 (by adding to the com- 
pilation of Mitra) or 309 to 368 (by adding to tlie e.stimate of Ludwig). 

The ease to be reported is interesting because of the possibilitie.s the 
patient presented in a different diagnosis. It is the first instance of 
this condition encountered in Bellevue Hospital since 1918. 

R. M. (38747-43), a 28-year-old, manned, colored female, gravida ii, 
para ii, was admitted to the gynecological service at 11 :00 p.m. on 8/17/43. 
Her chief complaint was abdominal pain. Her menstrual periods had 
always been regular, her last menses having occurred 6/17/43. She had 
missed her July period, Init had no sub,ieetive signs or .symptoms of preg- 
nancy. Approximately two weeks before her admission to the hospital, 
she began to pass small lilood clots per rar/inavi with gradual increase 
in bleeding and then subsidence, so that on admission she had merely 
pinkish spotting. Aliout four days before her admission, following an 
indefinite period of generalized abdominal tenderne.ss, the patient de- 
veloped sharp intermittent pains in both lower quadrants. On admis- 
sion, pain was localized to the right lower quadrant with transmission 
to the rectum. She suffered from nausea, but had not vomited. The 
history of the background of the patient supplied two pertinent facts: 

(1) Both the patient's mother and mother-in-law had twin pregnancies. 

(2) In 1941, patient was treated for “inflammation” in her pelvis by 
bed rest for one month. 

Physical Examination . — Blood pressure 120/80, pulse 90, re.sjiirations 
20, temperature 99° F. Patient was a moderately obese, colored female 
of stated age, who appeared uncomfortable, but not in acute distress. 
General physical examination was e.ssonlially negative. Breasts .showed 
Montgomery’s tubercles to be present, but no secretion could be dem- 
onstrated. The abdomen was full and soft witli some resistance to liglit 
palpation in the right lower quadrant. There was tenderness to deej) 
palpation over entire abdomen with i-cbound tenderness, being most 
marked in the right lower quadrant. The abdomen was tympanitic 
throughout. Pelvic examination revealed a relaxed two fingers’ in- 
troitus. The cervix was irregular, soft, tender on motion, pointing in the 
axis of the vagina, and the external os admitting a finger tip. The uterus 
was enlarged to about the size of a 3 months' ]u-egnancy. fixed, verv 
lender and in nn<lposi{ion. The atlnoxa showed marked leiuh-rness. and 
on the left .'jide, g flattened 4 by 8 cm., firm, thickened ma.ss wliiel'i ex- 
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tended_ into the cul-de-sac. Speculum examination revealed a positive 
Chadwick sign, old lateral laceration of the cervix with ectropion and 
a light-brouTi dirty discharge. Rectovaginal examination confirmed the 
above findings. 

Laboratory Data: 

W.B.C. 10,400 

R.B.C. 4,800,000 

Hgb. 14 Gm. 

Sedimentation rate 25 min. (IS mm.) 

Urinalj’sis, Specific graviti' 1.033, Alkaline reac- 
tion, no albumin, 1+ sugar and rare lY.B.C. 
per high i) 0 \ver field. 

A tentative diagnosis of left tubal pregnancy with tubal abortion 
was made. However, because of the large size of the uterus, rapid sedi- 
mentation rate and history of pelvic inflammation, the possibility of 
intrauterine pregnancy with bilateral chronic adnexal disease was con- 
sidered. She was seen 12 hours later by an attending physician who 
made the diagnosis of thi'eatcned uterine abortion and advised expectant 
treatment. 

On August 22, 1943, at 6:45 p.m. (5 days after her admission) pa- 
tient spontaneously aborted a fetus about 8 weeks in size, together with 
placental tissue. Patient ’s tcmperatiu'e rose to 103° F., and remained 
elevated for the next six days. Lower abdominal pain became increas- 
inglj^ severe. During this time, five pelvic examinations were made )iy 
various attending physicians. The following diagno.ses were considered: 
Pibromyomata uteri, tuboovai'ian aliscess, infected ovarian cyst, acute 
degeneration of a filiroid. 

On 9/1/43, the mass Avhich liad been felt previously in the cul-de-sac 
was found on examination to have disappeared and an immediate lap- 
arotomy was advised. Laparotomy revealed a ruptured left tubal preg- 
nancy. A left salpingectomy Avas performed. Since the accumulated 
blood in the cul-de-sac had a definite colon odor, the abdomen Avas 
drained. Except for considerable discharge from the loAAmr angle of the 
Avound, she had an uneventful recovery. 

Pathological Report: 

(a) Material expelled from the uterus (Accession No. 2393-1943). 
Degenerating decidua and placental tissue. 

(b) Mass remoA'ed at laparotomy (Accession No. 2240-1943). 

Left tubal pregnancy Avith external rupture. 

Chronic follicular salpingitis. 

In both specimens, the placental tissue shoAved relatively little de- 
generation and appeared quite similar, shoAving Avithout doubt, that 
the pregnancies Avere simultaneous or combined rather than sequential 
or compound. 

Comment 

Combined extrauterine and intrauterine pregnancies ai'e not as rare 
as is commonly believed. A revicAv of the literature up until 1942 re- 
veals the number of synh eases reported to total betAA’cen 309 and 36o, 
the actual number probably being much gi'eater. Since this unusual 
form of binoAuilar tAvin pregnancy is not rare, it should be borne m mnu 
AA'henever a patient AA'ho appears to have an intrauterine pregnancA 
suffers from unusual pain and bleeding during the early months o 
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gestation. The possibility of an associated tubal pregnancy is greatly 
increased if a tender adnexal mass can also be made out. A family his- 
tory disclosing a predisposition to multiple pregnancy or a previous his- 
tory of adnexal disease may be of some value. 

A review of the literature shows that the most favorable outcome re- 
sults when the ectopic pregnancy undergoes rupture witliout disturbing 
the uterine gestation. In such eases, tlie ectopic pregnancy manifests 
itself first, is recognized and promptly brough.t to surgery. In an analy- 
sis by Morse® 40 per cent of combined pregnancies followed such a course, 
and the intrauterine pregnancy proceeded normally to term. 

Gemmell and Murray® subdivided their cases into definite groups and 
computed the mortality rate in each such group. Their results were 
as follows : 


1. Cases discovered at autop.sy. 

10 eases 

16 deaths 

100% 

2. Cases discovered after delivery of 
uterine pregnancy. 

41 eases 

6 deaths 

14.6% 

3. Cases discovered during the second 
half of pregnancy or during labor. 

20 cases 

7 deaths 

35% 

4. Cases discovered during the first lialf 
of pregnane}’ after abortion of the 
uterine pregnancy. 

47 cases 

7 deaths 

15% 

5. Cases discovered during the first half 
of pregnancy before abortion of the 

93 cases 

9 deaths 

9.7% 


uterine pregnancy. 

From this study, it appears the group of eases which has yielded the, 
greatest mortality is marked by the preliminary abortion, delivery, or 
discovery of the uterine pregnancy followed by rupture of the ectopic 
pregnancj'-. The mortality following this sequence of events has been 
high and in the neighborhood of 20 per cent. It is to this group that the 
new case reported belongs. Superficially this case resembles a post- 
abortal infection. Only repeated examinations and the discovery of the 
disappearance of the pelvis mass led to laparotomy and the revelation 
of the true diagnosis. 
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THE EESULTS OP SUEGIOAL OASTEATION 
IN WOMEN UNDEE POETY 

William Filler, M.D., P.A.C.S., and Nathan Drezner, M.D. 

New York, N. Y. 

(Fiom the Departme^it of Obstetrics and Gynecolofjy, New Yorh University College 
of Medicine and Bellevue Hospital Gynecological Clinic) 

T he gynecologist, in operating upon women under forty, especially 
those suffering fi'om chronic adnexal disease, often allows his choice 
of operative procedure to be influenced by a desire to preserve, ovarian 
function, even though the question of future pregnancy is not involved. 
Thus, he may choose a less radical procedure and risks the possibility of 
the recurrence of symptoms because moderately diseased adnexa have 
not been removed. 

What is the actual hazard of sui’gical castration in women under 
forty? In an effort to answer this question, a study of the results of 
surgical castration in women under forty was stai'ted at Bellevue Hos- 
pital in 1940. The scope of the investigation was to be wide enough to 
include answers to the following: 

1. How often and how soon does tlie menopausal syndrome follow 
surgical castration ? 

2. Hoiv severe is the menopausal syndrome ? 

3. How long does the menopausal syndrome last? 

4. What is tiie influence of surgical castration on libido ? 

5. How often does surgical castration precipitate the appearance of 
any other constitutional disease? 

6. What is the influence of surgical castration on blood pressure? 

At the outset, certain criteria Avere established : 

1. All patients Avere to be under forty. 

2. No woman Avas to have suffered .sj'mptoms of a spontaneous meno- 
pause before operation. 

3. All cases Avere to be complete surgical castrates. 

4. The minimal period of postoperative observation Avas to be three 
months. 

5. No patient Avas to receive estrogenic therapy before a minimal per- 
iod of six months of observation. 

6. Estrogenic therapj^ Avas to be administered only if symptoms Avere 
not controUed by mild sedatives. 

7. 150 mg. Hg systolic and 90 mg. Hg diastolic pressure Avas to be 
considered the upper limit of normal blood pressure. 

8. A minimal fluctuation of 20 mg. Hg systolic and 15 mg. Hg diastoJic 
pressure Avas required before a change in blood pressure Avas said to have 

occurred. . 

In the three years that this study has lieen carried on, 41 cases nave 

been accumulated subscribing to the aboAm prerequisites. Thirty-six of 
these AA’omen Avere colored and 5 AA'hite. The preponderance of colored 
patients AA-as due to the fact that the most common reason for total eas- 
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tration was chronic adnexal disease, a much more prevalent affliction in 
the colored race at Bellevue Hospital. . 

The age group of the patients is shown in Table I. It will be noted 
that 71 per cent were under 35. 


Table I. Aoe Guoup 


A. 

Less than 20 

1 1 

1 

B. 

20 to 25 

4 1 

1 71% 

C. 

25 to 30 


D. 

30 to 35 

18 J 


E. 

35 to 40 

12 

29% 


It will be noted in Table II that 54 per cent of the patients were ob- 


served longer tlian a year. 

Tabel II. Duration of Observation 

From 3 to 6 months 

6 



From C to 12 months 

13 



From 12 to 18 months 

101 



From 18 to 24 months 


54% 


From 24 to 36 months 

?>! 




Thirty-five or 85 per cent of the cases had a precipitate menopause 
appearing immediately after castration. Six or 15 per cent had no symp- 
toms whatsoever. The nature and severity of symptoms in the order of 
frecpiency are recorded in Table III. 


Table III. Natup.e and Severity of Menopausal Sy.mptoms 



NONE 

OCCASIONAL 

modep.ate 

frequency 

DISTP.ESSING 

Flushes 

16 

21 

7 

7 

Headaches 

23 

18 

0 

0 

Insomnia 

26 

14 

1 

0 

Dizziness 

29 

11 

1 

0 

Arthralgia 

33 

8 

0 

0 


As to libido, 36 or 88 per cent of these patients found no change. 
Three or 7 per cent found their libido diminished; whereas 2 or 5 per 
cent actually experienced an increase in libido. 

It will be observed in Table IV that 50 per cent of the cases had their 
symptoms last less than 6 months, 75 per cent less than a year. 

Table IV. Duration of Menopausal Syjiptoms 


A. Less than 3 months 10 or 2.5% 

B. 3 to 6 months 11 or 25% 

C. C to 12 months 10 or 25% 

D. 12 to 24 months 6 or 15% 

E. 24 to 36 months 4 or 10% 


As far as the severity of symptoms was concerned, in only one case 
were menopausal symptoms sufficiently severe to be uncontrolled by bar- 
biturates and to require estrogenic therapy. Thirty or 75 per cent were 
controlled with barbiturates; whereas 10 or almost 25 per cent required 
no therapy at all. 
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No patient in this series developed a constitutional disease, such as 
diabetes, arthi'itis,*or thyrotoxicosis, following surgical castration. Only 
one woman of 35 developed a slight elevation of blood pressure. Her 
preoperative pressure was 138 mg. Hg s 3 ’^stolic and 86 mg. Hg diastolic. 
Seen in the return clinic four weeks following her operation, her blood 
pressure was 164 mg. Hg sj'stolie and 96 mg. Hg diastolic. It main- 
tained approximatelj^ this level for the 4 months during which she was 
observed. Her menopausal sj^mptoms were not severe and were con- 
trolled with barbiturates. Symptom-free, she failed to return for fur- 
ther checkup. This case merelj"^ points out the necessity of the continua- 
tion of such a stud^" in a number of clinics so that manj^ more eases can 
he accumulated and the incidence of hj^pertension following castration 
can be more aceuratelj^ compared Avith the incidence of essential hj^per- 
tension occurring in women of the same age Avho have not been cas- 
trated. The precipitate appearance of hj'pertension following the opera- 
tion is not necessarilj'- proof of its direct relationship. 

Summary and Conclusions 

From the careful observation and studj’’ of this small group of pa- 
tients it can be assumed that: 

1. Surgical castration results in the abrupt onset of the menopausal 
sjmdrome in 85 per cent of cases. In a minorit^^ (15 per cent) no evi- 
dence of this sj^drome appears. 

2. In the vast majority of instances the menopausal s.ymptoms are not 
severe and do not require estrogenic therapjq being easity controlled 
by barbiturates. 

3. The duration of such symptoms is usuallj' brief; in 50 per cent of 
the patients being less than 6 months, and in 75 per cent, less than a 
jmar. 

4. Libido is usually uninfluenced by this procedure, being diminished 
in 7 per cent, while in 5 per cent the patient actualty experienced an in- 
crease in libido. 

5. In no instance, did surgical castration precipitate the appearance 
of anj^ constitutional disease. 

6. In onty one instance Avas surgical castration folloAA^ed bj'’ evidence 
of hjqiertension. The relationship of this sequence is considered to be 
highlj^ doubtful. 

7. It is belicA'ed that the distressing aftereffects of surgical castration 
in relativelj' jmung AA'omen for justifiable indications are frequently 
exaggerated. 



TREATMENT WITH PENICILLIN AFTER THE FAILURE OF 
SULFA DRUGS IN A CASE OF VAGINAL PLASTIC FOLLOWED 
BY BLOOD STREAM INFECTION- 


Alfred M. Hellman, M.D., F.A.C.S., and E. Puth Guilfoil, M.D., 

New York, N. Y. 

M rs. B. I., aged 49, was seen in consultation at a private hospital. 

The history was as follows: Gravida ii, para ii, suffered from 
rheumatic endocarditis, arteriosclerosis, hypertension and menopause. 
The family physician reports that her blood pressure was 212/98. Under 
treatment her blood pressure dropped to 148/78 and palpitation was 
relieved, but the protruding of the vagina, which could not be helped 
with a pessary, caused the family physician to refer her to a surgeon 
who did a repair of the enteroeele. The record at the private hospital 
described the operation as a “Manchester,” and further stated that fol- 
lowing the operation the patient was well for a few days. Then her 
temperature rose to 105° F. She received an intravenous injection of 
glucose with sulfathiazole, temperature dropped to normal and remained 
so for a few days. Then the temperature rose again and the treatment 
was repeated with a similar reaction. 

When the patient was first seen she was a very thin, hypertensive in- 
dividual with slight vaginal oozing and a septic temperature curve. 
Vitamin K and transfusion were recommended for the bleeding. This 
treatment acted most favorably and after the temperature had been 
normal for four days, the patient was discharged from the institution. 
Shortly after her return home the liigh temperatures recurred and the 
patient seemed sicker than ever. Then at the request of the family and 
of the family doctor and the operating surgeon, she was admitted to the 
gynecological wards of the Lenox Hill Hospital. The history taken at 
the time of her admission, though mo.st complete, adds nothing of im- 
portance to the story as here told. 

On admission to the Lenox Hill she was acutely ill and had a tempera- 
ture of 103.6° F., which rose the next day with a chill to 106.6° F. 
Careful examination revealed no cause for the temperature and the 
general condition, but the laboratory reported Streptococcus hemolyticiis 
from blood culture on two successive examinations. AVe then naturally 
thought that we were pretty much at the end of our troubles and that 
we could cure the patient promptly. Therefore, sulfadiazine was started 
intravenously and by mouth and was pushed to the point where the 
sulfadiazine level in the blood was 66.6 mg. and the patient was passing 
only about 300 c.c. of urine though taking 2,500 c.c. by mouth and in- 
fusion, and sulfadiazine crystals were present in the urine. Despite this 
heroic treatment very little was gained. During the course of the illness 
five or six small transfusions were given. On the twentieth day after 
admission to the hospital, when the temperature was still between 103° 
P., and 105° F., the first dose of penicillin was given and continued as 
follows : 


•Read at the meeting of tlie New York Academy of ifedicine, Section on Gvne- 
coIoKj' and Obstetrics. October 2G, 1943. 
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Forty thousand Oxford units daily for 7 days ; the first 24 hours in a 
continuous intravenous saline drip and then intramuscular injections 
every 3 hours. The eighth to the eleventh day the dose was cut to 30,000 
Oxford units daily, 5,000 given every 4 hours. Medication was given for 
11 days with a total of 370,000 Oxford units. 

In the first 36 hours the patient showed tremendous clinical improve- 
ment and the blood culture then gradually became sterile. On the forty- 
eighth day after admission to the hospital the patient was discharged 
seemingly cured, having had normal temperature for 14 days and a 
pulse that had graduallj'- come down to normal. 

During her stay at the hospital her basal metabolism rate was shown 
to be plus 6 per cent and the electrocardiograph reading was within nor- 
mal limits. X-rays of the chest and abdomen were negative. The 
urine which at first showed bacteria and pus, hyaline and granular 
easts, also gi-adually improved under the treatment. When the patient 
was seen on October 6, she had a blood pressure of 192/106, her weight 
was 97% pounds, which w^as about ten pounds under her normal, and 
the urine was negative. Except for general weakness eveiything was 
then satisfactory. 


812 Park Avenue 



ABDOMINAL PREGNANCY REQUIRING SECONDARY REMOVAL 

OF THE PLACENTA 

Jed W. Pearson, Jr., M.D., and John Parks, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, Gallinger Municipal Hospital) 

F ew patients with abdominal pregnancy require subsequent surgical 
removal of the placenta. In the absence of infection, it is usually 
agreed that the placenta left in the abdomen will become absorbed.^’ " 
That this does not always occur is shown by the following report and 
two other eases found in the English literature of the past ten years. 
In 1940, Nicodemus and Carrigg'' reported a case in which the placenta 
did not absorb but suppurated and liecame walled off from the peri- 
toneal cavity. The placenta was subsequently removed from an abscess 
wall which localized in the right upper quadrant of the abdomen. The 
patient recovered. In 1940, LulP reported a ease of abdominal preg- 
nancy in which the placenta did not absorb. Two months after the orig- 
inal laparotomy it was neeessai'y to remove part of the large hemorrhagic 
cyst which had formed. The remainder of the cyst was closely adherent 
to the intestine and was marsupialized and packed. The patient made a 
good recovery. 

Symptoms associated with nonsuppurative encapsulation of a retained 
abdominal placenta are recorded in the following report. 

J. J., colored, aged 22, gravida ii, para i, was admitted to GaUinger 
Municipal Hospital on April 21, 1942, complaining of cramp-like pains 
in the upper abdomen. Her last normal menstrual period began Novem- 
ber 25, 1941. This was followed by slight bleeding in December and 
January. For two weeks, she had experienced sharp, intermittent ab- 
dominal pain which had become quite severe on the day of admission. 
She had had no fainting or shoulder pain. Past history included an 
uncomplicated delivery of a full-term, living infant in 1938, and acute 
salpingitis in November, 1940. 

On admission temperature was 98.6° P., pulse 112, respirations 20, 
and blood pressure 120/75. The abdomen was enlarged and diffusely 
tender. Petal movements could be felt which coincided with the at- 
tacks of pain. Petal heart sounds were present. The fundus of the 
uterus extended to the level of the umbilicus. The right round ligament 
was palpable. A firm, tender, ballotable mass beneath the left costal 
margin seemed to be attached to the fundus. The cervix was soft, blue, 
and closed. The cul-de-sac was clear. 

A soft tissue x-ray of the abdomen showed a fetus of approximately 
seven months’ gestation. It occupied the left side of the abdomen from 
the iliac crest to just beneath the diaphragm. There was no evidence 
of a uterine wall surrounding the fetus. 

The blood Kahn and urinalysis were negative. Blood count showed 
hemoglobin of 88 per cent, eiytlu’ocytes 4,400,000, and leucocytes 10,600. 

A preoperative diagnosis of abdominal pregnancy with ruptured mem- 
branes was made on April 22, 1942. A laparotomj' was performed in 
which the uterus was found to lie symmetrical, soft, and enlarged to the 
size of a four months’ pregnancy. Tlie right tube was not identified, 
but a mass 8 cm. in diameter, presumably a hematoma, was found in the 
right broad ligament. The placenta was firmly attached to the fundus 
of the uterus, to several loops of intestine, and to the mesentery. The 
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membranes had ruptured and the fetus was lying free in the abdominal 
cavity underneath the dome of the left diaphragm. A living 2 pound 
15 ounce (1,333 grams) infant Avas delivered. The cord Avas ligated 
close to the placenta and cut. There Avas no appreciable bleeding. For 
fear of provoking hemoi’rhage and injuring the boAvel, the placenta Avas 
left in situ and the abdomen closed. The infant died tAvehm hours after 
delivery. 

The patient’s postoperative course Avas afebrile. She Avas discharged 
on the tAventy-seventh postoperative day. 

On June 2, 1942, she complained of SAvelling and occasional pain in 
the abdomen. The abdominal scar Aims Avell healed. The body of the 
uterus was anterior and enlarged to tAAoee normal size. A ej^stie mass, 10 
cm. in diameter, rested on the right side of the fundus of the uterus. 

On June 17, 1942, the patient Avas readmitted to the hospital com- 
plaining of severe loAver abdominal pain, and vomiting of tAvelve hours’ 
duration. Physical findings had not changed since the last clinic visit. 
The patient continued to vomit, developed shoulder pain, pallor, shift- 
ing dullness in the abdomen, and an acute anemia. She shoAved no 
signs of shock. Intra-abdominal bleeding from an old retained placenta 
Avas considered. She Avas treated Avith bed rest, sedation, blood trans- 
fusions, and supplemental vitamins. The acute symptoms subsided 
Avithin a feAv days. A quantitative Aschheim-Zondek test Avas negative 
in all dilutions. She Avas discharged improved on her fourteenth hospital 
day. 

She returned five days later Avith recurrent severe epigastric pain. 
These attacks continued to recur at irregular intervals. The mass in 
the abdomen seemed to be enlarging. On July 30, 1942, approximately 
three months after the deliveiy of the baby, an exploratory laparotomy 
Avas done. The loAver abdomen Avas filled by a large cystic mass approxi- 
mately 20 cm. in diameter. The cyst Avas completely encapsulated by 
the omentum and small and large boAvel. The appendix Avas closely ad- 
herent to the cyst. The liA'er Avas not involved. The omentum was 
freed from the anterior Avail of the cyst. In freeing several loops of 
boAvel, incision Avas carried through the posterior Avail of the cyst alloAV- 
ing approximately 500 c.c. of rust-colored fiuid to escape. As soon as 
the boAvel and the omentum Avere freed, the anatomical pathologj'' be- 
came apparent. The uterus Avas small, anterior and well involuted. The 
placenta Avas closely adherent to the posterior and superior Avail of the 
uterus. The bulbous, fimbriated end of the left tube and the ovaiy Avere 
attached to the cyst Avail. The right tube was intimately attached to the 
cyst. The right infundibulopelAue ligament Avas hypertrophied and 
contained greatly enlarged Amssels Avhich had evidentlj’- been the source 
of the major blood supplj'- to the placenta. A supracerAUcal hysterec- 
tomy, bilateral salpingo-oophorectomy and appendectomy Avere done. 
The abdomen was closed Avithout drainage. 

The patient’s postoperathm course Avas uncomplicated. She AA'as dis- 
charged on the thirteenth postoperative day. 

Since her discharge from the hospital on August 12, 1942, the patient 
has gained 27 poiuids. Hot flushes liaAm been entirely relieved by es- 
trogen substitution therapy. On Januaiy 28, 1943, six months after re- 
moval of the iilacenta, examination shoAved that the abdomen Avas Aveil 
healed; the cerAUx Avas clean, aa-cII supported and closed; pelvis AA'as en- 
tirely free of masses or tenderness. 



PEARSON AND PARKS: ABDOMINAL PREGNANCY 


129 


Summary 

A case of abdominal pregnancy requiring secondary removal of the 
placenta is reported. It is of interest that the placenta did not absorb 
or suppurate, but became encapsulated by the bowel and omentum. Sub- 
sequent abdominal symptoms became so severe that surgical intervention 
was undertaken. These were completely relieved by secondary reinoval 
of the placenta. 
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Editorial 


A Friendly Gesture 

A RECENT announcement which should prove of interest to Amer- 
ican obstetricians and gynecologists comes from England. It 
relates to the endowment of a lectureship by an anonymous donor, 
a Fellow of the Royal College of Obstetricians and Gynecologists. The 
interest from a fund of one thousand guineas is to be devoted to a 
lecture every second year alternately by a member of the Royal Col- 
lege on the subject of infertility and bj'- an obstetrician or gynecologist 
from the United States on any topic selected by him. This would 
mean that an invitation to an American participant would he possible 
every fourth year and the honorarium would amount to about seventy 
pounds or the equivalent of some three hundred dollars. 

The Royal College of Obstetricians and Gynecologists was founded 
in 1929 by W. Blair-Bell of Liverpool who was its first president with 
William Fletcher Shaw of Manchester as secretary. The latter, after 
having served as president for the past five years and being knighted, 
is now retiring from office and is being succeeded by Eardley Holland 
of London. The endowed lectureship commemorates Sir William Shaw’s 
presidency and the anonymous donor wishes to demonstrate and fur- 
ther the friendship felt by our English colleagues toward the American 
profession. As such, it is worthy of our gratitude and appreciation. 
The postwar period with means of communication fully restored should 
witness the development of closer bonds between the great English- 
speaking countries. The interchange of ideas through the medium of 
personal contacts between groups interested in special branches of 
medicine can accomplish much, not only among the participants, but 
those whom they serve in a professional capacity. It is to be hoped 
that these objects may be possible of execution at an early date when 
the specter of war has been eliminated and opportunity offered again 
for more peaceful pursuits. 
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Cesarean Section 

Marin, J. de Jesus: A Protalile Solution of the Eternal Problem of "Uterine 

Suture in Classical Cesarean Operation, Rev. de cir. Mexico 14; 239, 1942. 

J. de Jesus Marin lias had 100 per cent satisfactory results in a series of fifty 
cases of classical cesarean section. The cases were entirel 5 '’ unselected and in- 
cluded those with ruptured bag of waters; patients in active labor; patients who 
had been examined several times; febrile cases; women with vertex, breech and 
shoulder presentations; and patients with previous cesarean sections. He ascribes 
the good results to the following factors: scrupulous preoperative preparation; 
thorough vaginal and peritoneal hygiene; protection of the abdominal cavity with 
pads of absorbent material, and strict adherence to his modified technique of 
uterine suture. 

The author’s method of uterine suture is as follows: The first row of sutures 
consists of heavy silk sutures inserted in the upper wound commissure, in the 
middle, and in the region of the lower commissure; between these sutures are 
inserted chromicized catgut No. 3 sutures spaced 2 cm. apart. These sutures take 
in all of the uterine wall with exclusion of the mucosa and the serosa. After all 
the sutures have been inserted the knots are tied firmly. The surface of this 
first row of sutures is then thoroughlj’ disinfected. A continued chromicized 
catgut No. 2 feature is then anchored % cm. above the upper wound commissure. 
If the bag of waters had ruptured several hours before operation, and to prevent 
alarming postoperative distention, a warmed ampoule of 50 to 200 c.c. of amfetin 
(Lilly) is then poured into the abdominal cavity. Before closing the abdomen 
completely, a wick of braided silk is left for drainage of the cellular tissue.s, 
which is removed after 48 hours. 

J. P. Gkeenihli.. 

Perez, Manuel Luis, and Echevarria, Ramon: Prophylactic Intraperltoneal Sul- 
fanilamide Therapy in Obstetric Surgery of Infected Cases, Bol. Soc. de obst. 
y ginec. de Buenos Aires 21: 234, 1942. 

Perez and Echevarria report the results in 11 patients. Their procedure was 
as follows; After opening the abdomen and performing cesarean section, sulfanil- 
amide was distributed in the following areas: the uterine cavity, the cervico- 
segmental wound, the isthmus, and the suture line of the rdsceral peritoneum. 
Half or two-thirds of the drug was placed in the lower abdominal peritoneum, and 
finally some sulfanilamide was left in the subcutaneous cellular tissues. The 
dosage used was 4 Gm., except in frankly contaminated cases, where it was in- 
creased to 0 and S Gm. However, the latter dose proved excessive, for unfor- 
tunately, one patient died of sulfanilamide intoxication as shown by the findings 
on necrops}’. ' 

Although the results in such a small series are not conclusive, they were very 
gratifj-ing, considering that all cases were suspected of infection or were frankly 
infected. In no case did peritonitis or any other significant septic process de- 
velop. There was only one case of subcutaneous cellular phlegmon and two of 
hematoma, one in the subcutaneous tissue, and the other in the broad ligament. 
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Owing to large doses of the drug in some eases there was elevated temperature 
cyanosis of the face and extremities, and slight reduction in the red cell count 
and percentage of hemoglobin, for a few days. There were, however, no renal 
complications, and in one case the drug was used despite the presence of hyper- 
tension and 1.5 per cent albumin in the urine. 

J. P. Greexhill. 


Kletzhandler, M.: Uterine Rupture After Cesarean Section, Monatsch. f. 

Geburtsh. u. Gyniik. 113: 305, 1942. 

In the Zurich Clinic from 1920 to 1938, there were 812 cesarean sections. Dur- 
ing this time three uteri ruptured following cesarean sections performed in this 
clinic, and three additional cases of rupture of the uterine scar from operations 
performed elsewhere were also encountered. 

The author reviewed 268 articles dealing with 402 cases of rupture of the 
uterus. In this review of the literature there were 141 ruptures of the scar follow- 
ing classical operations, 55 after the transverse fundal incision, 87 after the 
cervical longitudinal incision, 5 after the cemdeal transverse incision and in 104 
cases information was not given. 

About four-fifths of all the mothers were saved bj' operation and about the 
same proportion of babies died as a result of uterine ruptures. The same results 
were obtained with hj'stereetomy as with suture of the laceration. 

J. P. Gkeenhill. 

Ribeiro, Eurico Branco: Intramural Pituitrin in Cesarean Operation, Bol. do 

Sanat. Sao Lucas 3: 179, 1942. 

Eurico Branco Ribeiro (Sanatorium Sao Lucas) had used intramural pituitrin 
for ten years with very satisfactory results. Contraction of the uterus follows 
immediatelj'-, separation of the placenta is facilitated, hemorrhage is greatl}' re- 
duced, the operative field is cleansed, the visibility of the edges of the uterine 
incision is enhanced and suturing can be carried out with more precision and 
security; all these facts lead to a more speed}’’ conclusion of the operation. The 
technique is simple. Before the operation the contents of t-c'o ampoules ot 
pituitrin are dra’U'’n into a syringe and the injection held ready. Immediately 
after extraction of the fetus, the pituitrin is injected into the anterior wall of 
the uterus. 

J. P. Geeenhill. 


Bazul, Victor Manuel: Contribution to the Study of Segmental -Cesarean Opera- 
tion, Thesis for M.D. degree, Peru 1: 189, 1941. 

Victor Manuel Bazul discusses the history and indications of cesarean section 
and stresses the importance of the cervical method. He describes the extra 
peritoneal and transperitoneal methods, w'itli their indications, disadvantages an 
complications, and cites a number of cases in which these methods -were use 
Cervical cesarean section is safest for mother and fetus. The method may e 
used in clean, suspected and infected cases without jeopardizing the general 
dition of the woman or exposing her to peritonitis. It allows the use o ria 
labor and avoids embryotomy of the living fetus. It permits the development ot 
subsequent pregnancies without fear of uterine rupture. The extraperitonea 
method is preferred despite the complexity of its technique, because of its ex- 
cellent results: 13 cases gave no maternal mortality and a fetal morta i y o 
7.05 per cent. The transperitoneal method is the best for the practitioner ecaus 
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of its simplicitj' : 'with the technique of Opitz, twenty -five cases gave a maternal 
and fetal mortality of 4 and 8 per cent respective!}'. Cervical cesarean section 
is now used in all the maternities of the world, and its diffusion in Peru will con- 
tribute to decrease the mortality rate of cesarean section. 

J. P. GrEEN'HILL. 


Gonzalez, Juan B., and Cutuli: The Infected Case. Its Symptomatologic Concept 
and Significance as Basis for the Indication of Cesarean Section in the Presence 
of the Rights of Symphysiotomy, Bol. Soc. de Obst. y Ginec. de Buenos Aires 
21: 157, 1942. 

Juan B. Gonzalez and Cutuli call attention to the reduction in the percentage 
of cesarean section for contracted pelvis in the native statistics which they 
studied. These statistics include 198 cases of symphysiotomy for contracted 
pelvis, with five deaths (2.52 per cent) 139, (70.20 per cent) were impure cases 
with one death (0.71 per cent) due to peritonitis. The 116 impure cases treated 
by laparotomy gave a maternal mortality of 13.82 per cent and a peritoneal 
infection rate of 6.03 per cent; in 56 of these eases, the indication for laparotomy 
was disproportion between the pelvis and fetal head: the maternal mortality 
was 10.71 per cent and the peritoneal infection rate, 7.14 per cent. This shows 
the superiority of symphysiotomy over all modern methods of cesarean section 
in the treatment of relative bony dystocia. These comparative figures should be 
of special interest to foreign schools which admit that cephalopelvic disproportion 
constitutes from 55 to 75 per cent of their indications for cesarean section. 

J. P. Greenhill. 

Leon, J.: Artificial Extraperitoneal Cesarean Section. Author’s technique, Arch. 
Clin. obst. y ginec. 1: 402, 1942. 

Leon adds twenty-one more cases of his own extraperitoneal cesarean section 
to the twenty already reported. The uncorrected maternal mortality was 10.2 
per cent which is satisfactory considering that many of the patients were frankly 
infected. The fetal death rate was 7.3 per cent. 

J. P. Greenhiel. 

Thomas, Rufus C.: Cesarean Section Under Spinal Analgesia, J. Obst. & Gynaec. 
Brit. Emp. 49: 3, p. 247, 1942. 

The author mentions that the ideal anesthetic in cesarean section is the one 
which carries the highest degree of safety to mother and child and is also the 
one which oilers the maximum operative comfort to the surgeon. The child is 
unaffected by the anesthetic and any marked degree of asphyxia is rare. The 
operation is made easier for the surgeon because of the marked relaxation. Spinal 
anesthesia does not interfere witli satisfactory uterine contractions. The author 
reviews the literature on the subject and quotes the various arguments for and 
against spinal anesthesia in cesarean section. ^ 

In his own cases (121) Thomas used percaine (Ciba). Atropine gr. and 
ephedrine gr. % were given preoperatively. Where the patient liad a test of 
labor under twilight, section was not carried out under two hours after the last 
medication. Alental tranquility of the patient is of utmost importance. In cases 
of placenta previa, the patient should be held by an attendant for the injection 
to prevent any increase in intra-abdominal pressure which might cause bleeding. 

Two patients developed headaches which after spimil anesthesia persisted for 
several days. Three developed chest complications; four thrombophlebitis. Post- 



134 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


operative distention was rare and there were no eases of secondary hemorrhage. 
Five patients had 2 sections under spinal anesthesia. One death occurred on the 
ninth postoperative da.y from pulmonarj' embolism. 

William Berman. 


Obstetric Operation — Cesarean 

Pla, P., and Ricci, G. : Spinal Anesthesia in Cesarean Section, Bol. soc. de oh.st. 
y ginec. de Buenos Aires 20: 817, 1941. 

The authors state that patients are now carefully selected to insure maximal 
safety in spinal anesthesia: those with disease of the nervous system, syphilis, 
pernicious anemia, marked hypertension or hj'potension, labile circulation, shock 
and hemorrhagic conditions are excluded. Patients, who have lost blood but have 
a normal blood pressure and no signs of shock, must be added to this list. The 
technical conditions to be observed are premedication with ephetonine, morphine 
and atropine, sitting position, low puncture, smallest possible amount of anes 
thetic, allowance of necessarj’' time for fixation of the anesthetic and only then 
decubitus and careful change to Trendelenburg position if indicated, twenty 
minutes later, another injection of ephetonine to prevent the fall of blood pressure 
so characteristic of this anesthesia. Nevertheless, some unpredictable acciden s 
still occur. 

From 1934 to 1941, the authors used spinal anesthesia in 45 cesarean section . 
Among 36 cases, the anesthetic was tutocain in 23, novocain in 9, percain in an 
meticain in one. Therefore, there were six serious accidents with three deat s 
by bulbar syncope: one each with tutocain, novocain and meticain anesthesia. 
This is a high mortality, which becomes even more significant by comparison wi i 
the number of daily operations for gynecologic disorders in which the same anes- 
thetic technique is used without fatality. The accidents suggest the_ 
of a special susceptibility of the pregnant woman for spinal anesthesia an P 
ticularly for novocain or other compound of this type. The accidents uere ‘ 
terized by rapid diffusion of the anesthetic, cyanosis, arrest of breathing tnrea 
like pulse, hypotension and syncope. The symptoms did not 
carbon, ephetonine, coramine or other emergency medication. 
during the operation and the other two lingered on for four days withou 
ing from the hypotensive adynamic condition caused by the anest le ^ 

The authors reslrict spinal aneslhesi. to ideal ease, of olistetr.e •"I 

prefer the use of tutocain rvhich, in 0.03 to 0.05 Gin. doses, 1 "'^ 


Endocrinology 

Kern. E. S.i Prothromhir. In Mother tmd OMld: tt" ue^Sl' 

Mu Content of the Mother's Blood In ,Io«tscl.r. 

as Well as in the Newborn; the Bole of Vitamin K m Obstetrics, 

f. Geburtsh. u. Gjmak. 114: 47, 1942. ^ 

The author’s investigations showed that the to 113 

of normal women in the first few months of ^ prothrombin con- 

percent. From the flftl. nro.tl. nnlil tta and D.ri.e 

tent rises and attains a ma.ximum o ■ rmerperium without, how- 

labor it falls to 116 per cent and rises again during the puerperiu 

ever, reaching the high point of 134 per cent. There is no 

The prothrombin content of the newborn is « content, 
direct relationship between the maternal .and the intant p 
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The variations in the maternal prothrombin content during pregnancy and the 
diminished prothrombin content in the infant, are probably due more to endoge- 
nous factors than to variations in the intahe of vitamin K. 

J. P. Greenhill. 

Jones, G. E. Seegar, and TeLlnde, R. W.: An Evaluation of Progesterone Therapy 

in the Treatment of Endometrial Hyperplasia, Bull, of the Johns Hopkins Hosp. 

71: 5, 282, 1942. 

The authors have considered the following facts for the successful use of 
progesterone in the treatment of endometrial hyperplasia: 

1. Progesterone as substitution therapy and associated endocrine abnormalities 
which maj' be contributing factors in the disease must be investigated. 

2. The dosage and time interval of administration must be adecpiate. 

3. Progesterone is not useful in checking immediate hemorrhage. It is used 
for preventive purposes and must generally be continued cyclieallj' over a period 
of at least four months. 

4. A recurrence of the disorder will not be prevented bj"" progesterone. Hor- 
mone studies performed on a selected group of cases showed no pregnandiol in 
the urine before treatment, and no excessive urinary gonadotropin. Estrogen 
values were within the normal range. 

C. O. JIalanp. 


Heckel, George P.: The Estrogen Sparing Effect of Hysterectomy, Surg., Gynec. 

& Obst. 75: 379, 1942. 

The author was able to demonstrate that corpora lutea of pseudopregnancy in 
the rabbit may be prolonged by the removal of the uterus. Eurthermore, an 
amount of estrogen insufficient to prolong the corpus luteum will achieve this 
effect if a sufficient amount of the uterus has been removed. Based on the sup- 
position that the uterus uses this substance, the author hypothesizes that h 5 ’-sterec- 
tomy produces an estrogen sparing effect. 

L. hr. Helt.MaN. 


Brewer, John I., Jones, Harold O., and Skiles, J. H.: Effect of Gonadotropic Sub- 
stance on Ovulation, J. A. Al. A. 118: 278, 1942. 

The authors report their experiences in the use of pregnant mare serum. The 
injections were given intramuscularly throughout the entire course. The patients 
treated were all to be operated upon later. Half of tlie group were operated upon 
in the first half of their menstrual cycle. The second group was operated upon 
in the second half of the cycle. An untreated group of patients was used as con- 
trol. in the treated group of twentj--four patients, thirteen possessed corpora 
lutea of the current cycle. A microscopic study of eleven of these thirteen pa- 
tients indicates definite^' that ovulation could not have occurred as a result of 
the intramuscular injection of the gonadotropic substance. In the control group 
of twenty-two patients, sixteen patients possessed corpora lutea of the present 
cycle. There was no demonstrable increase in ovulation in tlie treated group. 
0\-ulation was not induced in the treated ptftients either early or late in the cj'clc. 
The simultaneous induction of ovulation of more than one follicle was not brought 
about as a result of the therapy. An attempt failed to induce ovulation before 
or after spontaneous ovulation. 


M'II.UAM BERitAK. 
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Gynecology 

Arenas, N., and Eoganti, A.: Unusual Evolution of Pyosalpinx, An. del Inst, de 
mat. y Asis. Soc. (Buenos Aires) 3: 1941. 

A thorough discussion of pj’osalpinx accompanies the protocol of the authors’ 
interesting case of a young woman rvho was hospitalized shorth’' after marriage 
with bilateral pjmsalpinx. One of the abscesse.s spontaneous!}^ opened into the 
rectum. Abdominal palpation revealed a large mass in the right iliac fossa.' 
Expectant treatment was followed for approximately two months while the mass 
increased in size. At length, a 4 cm. incision was made over the most central and 
fluctuating part of the abscess, with abundant drainage and subsequent recovery 
of the patient. 

Robert J. Weissman, 


Brines, Osborne A., and Blain, James H.: Adenomyosis of the Uterus, Surg. 

Gynee. & Obst. 76: 197, 194.3. 

The authors report a ten years’ study of adenomyosis during whicli period 73 
cases were observed. This represented an incidence of 10.7 per cent of all the 
uteri removed. A brief review of the literature is given and the confusion in the 
existing terminology pointed out. The authors emphasize that, strictly, adenomy- 
osis is defined as tlie occurrence of heterotropic endometrium within the myo- 
metrium, unassociated with tumor formation. There may or may not be a general 
hyperplasia of the myometrium, and there generally is a slight nodularity of 
this layer. It is stated that this condition is thus differentiated from adeno- 
mjmma on one hand, and endometriosis on the other. The location of the islands 
of endometrial tissue, more frequently on the inner half of the uterine wall 
would suggest invasion as the mechanism of production, however, by means of 
special stains and a consideration of the embryogenesis, the authors reach the 
conclusion that the aberrant endometrial islands are derived from dedifferentiated 
myometrial cells capable of forming endometrial stroma or glands. Adenomyosis 
can definitely be said to be benign. 

X;, Uellman* 


Black, Elinor F. E.: The Use of Testosterone Propionate in Gynecology, Canad, 

M. A. J. 47: 124, 1942. 

Case reports are cited to illustrate the use of testosterone propionate in gyne- 
cology. The indications given are menorrhagia, glandular hyperplasia of the 
endometrium, menopausal bleeding due to glandular hyperplasia of the endo 
metrium and small uterine filiroids, mastalgia, and inhibition of lactation. In the 
presence of a fibroid in a young man, testosterone propionate failed to control 
bleeding. 

The author emphasizes that cases must be carefully chosen and that such con 
ditions as retained products of conception, uterine and cervical polyps and malig 
nancies must be ruled out. Preliminary curettage is often necessary. The ten 
eney to masculinization must not be minimized even though this effect is transien 

Carl P. Huber. 


Endometriosis 

Salaber, Juan A., and Hogues, Armando E.: Uterine Isthnuc Endometriosis Per 
f orating Into the Parametrium, Bob soc. de obst. y ginec. de Buenos Aires 
770, 1941. 

The authors state that the incidence of endometriosis of the genitai sjste V 
increasing, but that endometriosis of the parametrium is relati'elj rare. m 
be primarj' or secondary. Clinicall}', endometriosis of the broad igaraen 
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as a slightly movable or fixed tumor, a more or less diffuse infiltration of the 
cellular tissue of the parametrium which acquires a hard, ligneous consistency. 
It is sensitive to pressure and its symptoms become more marked during menstrua- 
tion. Painful dysmenorrhea is the constant and outstanding sj^mptom of this 
form of endometriosis and presents the clinical characters described by Hunner 
in strictures of the pelvic ureter due to compression by infiltrating pathologic 
processes of the parametrial tissues. In localization and irradiation, the pain 
resembles the colic of a passing calculus, but it varies in intensity and extension; 
it is usually described as severe, diffuse, local and lateral; it may begin one week 
before menstruation and persist with varjung severitj' until menses are estab- 
lished, or it may coincide exactly with menstruation. The clinical character of 
the dj'smenorrhea and the disappearance of the latter with the elimination of 
the ureteral stricture suggest that the pain is due to premenstrual congestion 
which increases the ureteral stenosis and the volume of the tumor tissue. This 
interpretation is supported by the authors’ case in which the pain was relieved 
after menstruation and exacerbated at the following menstruation before opera- 
tion. Treatment must be radical because of the impossibility of extirpating all 
the involved tissue. An important point is ample liberation of the ureter from 
all compressing tissues to eliminate the dilatation of the ureter and renal pelvis. 

J. P. Greenhill. 

Jessing, A.; Perineal Endometriosis After Prolapse Operation, Acta, obstet. et 

gynec. Scandinav. 112: 225, 19-iI. 

Jessing reports a case of perineal endometriosis which occurred after a pro- 
lapse operation. It is assumed that the lesion arose from implantation during the 
operation because the uterus was curetted immediately before the prolapse operation. 

J. P. Greenhill. 

Stephenson, R. T., and Graffagnino, P.: Endometriosis: A Problem of Treat- 
ment, South. ISr. .1. 35: 525, 1942. 

A survey of the files of the Cliarity Hospital of New Orleans for a four-j'ear 
period during which there were approximately 24,000 admissions, revealed only 
fortj'-two cases of endometriosis. This is a very small number for so large an 
institution. The racial incidence of eighteen colored patients and twenty-four 
white patients is disproportionate to the Negro-white ratio of gynecologic ad- 
missions. 

Seven patients were unmarried; of the remaining, seventeen were sterile and 
eighteen were parous. Tlie age incidence varied between 20 and 55 years, the greatest 
number occurring in the later functional years. Endometriosis was the primary 
pathologic condition in twentj" patients, while in twenty-two there were other 
associated conditions. Fourteen patients, thirteen of whom were colored, also 
had “fibroids.” Three patients, all colored, had chronic pelvic inflammatory 
disease. 

Pain, which is the symptom most frequently encountered, occurred in twenty- 
five cases; in thirteen of these, endometriosis was the principal pelvic condition. 
It was not related to menstruation in fifteen instances, while in the others, the 
time relation was variable. The most frequent pelvic physical findings, which 
occurred either alone or in combination, were, uterine displacement, fixation, pro- 
lapse, and adnexal masses. Except for a single case in which involvement of the 
sigmoid colon occurred, the distribution of ectopic endometrium was limited to 
the pelvic organs; in throe patients it was generaiized in the pelvis. 

The diagnosis may bo easy or diflicult. Where the characteristic nodules may 
bo palpated in the vaginal wall, it is fairly obvious. The condition should be 
suspected when dense pelvic adhesions are encountered in the absence of typical 
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history and other findings of pelvic inflanimatory disease. . Under the same cir- 
cumstances the diagnosis is strongly suggested by a complaint of acquired dys- 
menorrhea which becomes progressively worse. In five of the twenty primary 
cases of endometriosis, the diagnosis was made at operation, and, in the other 
five cases, histopathologic confirmation was required. 

The only certain method of cure is removal of ovarian tissue. Treatment must 
be individualized. Factors to be considered when therapy is planned are, the 
age and economic status of the patient, the degree of the pathologic process, and 
the desire for children. In the older patients there is less indication for con- 
servatism. Eadical operation was performed in the twenty-two patients in whom 
there was associated pelvic disease, the latter condition, of itself, constituting an 
indication for the procedure. Of the twent3’' patients whose primarj' pelvic con- 
dition was endometriosis, fifteen were treated bj’’ radical surgerj’; conservative 
procedures consisting of partial oophorectomj’' and cauterization of endometrial 
transplants were emploj^ed in four patients. One patient refused any surgical 
treatment and was referred to clinic. 

Arnold Goldberger. 


Extrauterine Pregnancy 

OUvier, Claude: Cullen’s Sign, Presse med. 48: 593, 1940. 

The author describes an obscure case of an ectopic pregnancy resulting in tubal 
abortion with minimal intra-abdominal bleeding. The only positive clinical find- 
ing other than a small palpable juxtauterine mass was a positive Cullen Sign. 

The writer reviews the literature on the history and significance of circum- 
navel cutaneous discolorations. He credits Hofstatter, who reported such a con- 
dition in 1909 following surger}', as the first to report such a sign but admits 
that Cullen was the first to utilize the sign as a preoperative indication of 
hemoperitoneum. 

The author concludes that Cullen’s Sign is of rare but nonetheless significant 
value as a supplemental aid to diagnosis in atj-pical cases of hemoperitoneum. 

Clair E. Folsome. 


Menopause 

Gessler, G.: The Influence of Folliculin Injections Upon the Glycemia of Post- 
menopausal Diabetic Women, Presse med. 48: 780, 1940. 

Large doses of estradiol benzoate were given, hypodermicalh', to four post- 
menopausal diabetic women. In two cases where the diabetes appeared first dur- 
ing the advent of the menopause, the follicular hormone provoked an earlj’ de- 
crease in their gh'cemia. This decrease in the gh'ccmia persisted onh- several 
daj's following the last hormone treatment. In two other cases, where the dia- 
betes and menopause did not occur simultaneousl.v, the decrease of glj'cemia with 
use of estradiol benzoate was not as constant. 

The author explains the diilerent responses to treatment bj- reasoning that in 
the former two cases the diabetes was, in part, of In-popln-seal origin: that the 
hj-persecretion of the gonadotropic hormone induces in these cases an “exag- 
gerated diabetogenic factor”; and that injections of the follicular hormone in- 
hibit the gonadotropic hormone to thus lower indirectly the glycemic level. In 
the latter two cases, wliere the diabetes and menopause did not occur at the same 
time, the anterior pituitary did not contribute to the etiology of the patients' 
diabetic conditions. The author notes that it requires at least 5 mg. of estradiol 
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benzoate to produce a lowering of the gl 3 'cemia. He concludes that basal metabo- 
lism is little affected b.r the use of estradiol benzoate. 

Cl.=UK E. FOLSOltE. 

Physiology of Pregnancy 

Tapernoux, F.: The Qualitative Relationships of the Aschheim-Zondek Reaction 
at the End of Pregnancy and in the Piierperium, Monatschr. f. Geburtsh. u. 
Gj-nak. 113: 233, 1942. 

The author found that in the presence of intrauterine fetal death, there are 
great differences in the excretion of the gonadotropic hormone. Occasionalh' 
Reaction I of the Aschheim-Zondek test remains positive for manj* months after 
fetal death. In four cases, Aschheim-Zondek tests were performed at the end of 
pregnanc 3 ' and in the puerperium, and the genitalia of the mice used for the 
biologic tests were studied microseopicall 3 '. The author found that there was an 
early disappearance of Reactions II and III. He emphasizes that quantitative 
factors of the test are important. 

J. P. Gkeexhill. 

Del Castillo, E. B., and Pasqualini, R. Q.: Diabetes Insipidus During Pregnancy 
and After Castration, Medicina, AKxico 2: 335, 1942. 

The authors describe two cases. The first woman had two normal pregnancies 
which did not change the diuresis, or influence the amount of posterior In'po- 
phi’^seal lobe powder required to maintain the diuresis within normal limits. The 
second woman had diabetes insipidus since she was IS and underwent a bilateral 
ovariectom 3 ' at the age of 36, which had no effect on the pohniria; 150,000 inter- 
national units of estradiol benzoate given in one week were also without effect. 
Accordingl 3 ', diabetes insipidus is independent of pregnanc 3 ’ and castration and 
is uninfluenced b 3 ' the estrogens. Nasal aspiration of powder of posterior hypo- 
ph 3 'seal lobe produced a satisfactor 3 ' reduction of the diuresis in both cases. 
rinall 3 ', implantation of bovine posterior lobe in the first case produced an anti- 
diuretic action lasting three months, and an injection of five vasopressor units of 
pitressin tannate in oil in the second case, had an antidiuretic effect for about 
48 hours, while 10 units acted satisfactorih- for seven da 3 -s. 

J. P. Gr.EEXHII.I,. 


Diagnosis of Pregnancy 

Goldman, Lester M., Kessler, Henry B., and Wilder, Mildred E.: The Colostrum 

Cutaneous Test for the Diagnosis of Pregnancy, J. A. M. A. 119: 130, 1942. 

A group of 185 te.sts on antepartum cases were anal 3 -zod. One hundred and 
thirtv-one, or 70.8 per cent, showed a negative reaction indicative of pregnanc 3 -, 
while fift 3 --four, or 29.2 per cent, showed a positive reaction. The period of 
gestation in those giving a correct rosi)onse ranged from 9 to 39 weeks. In the 
post-partum group of 30 tests, there were 17 correct reactions or 56.6 per cent 
and 13 incorrect or 4."i.4 per cent. 

In the control group the total number of cases performed was 153. The total 
number of correct reactions among this group was 103 or 67.3 per cent. This 
latter group included 40 men. 

All together the authors' series .showed about 70 per cent of all pregnancies 
had no sensitivit 3 -, while about 70 ]ier cent of all nonpregnancics showed a re- 
action of sensitivitv. It is therefore felt that in the authors' hands the colostrum 
cutaneous test does not appear to offer a vtilutible diagnostic procedure for 
pregnanc 3 '. 


William Br.r.inx. 
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Verhage, J. C.; The Significance of Ketonemia and Ketonnria in Pregnancy, 
Monatschr. f. Geburtsh. u. Gyniik. 113; 1, 1942. 

No rise in the amount of ketone bodies of the blood was found in pregnancj'. 
When ketonemia is found during pregnancy or labor especially when it occurs in 
women with hyperemesis, it is the result of insuificient food intake. The rise in 
the amount of ketone bodies in the blood and urine as a result of starvation 
varies considerably in pregnant women. Xetonemia and ketonnria quickl 3 ’ dis- 
appear after sufficient intake of food. 

• J. P. Greenhill. 

Balbi, J.: The Question of Clinical and Boentgenologic Evaluation of Overterm 
Pregnancy, Monatschr. f. Geburtsh. u. Gjmak. 113: 121, 1942. 

The author attempted to discover signs which would reveal definite post- 
maturity. He came to the conclusion that there was onlj^ one waj' of deciding 
that a normal period of pregnancj' had been passed. The criterion is the size of 
the abdomen. If the abdomen does not increase in size, or if it decreases after 
the calculated date, we maj' assume that pregnancj' is going bej'ond term. The 
size of the child cannot be used as a criterion. Likewise, roentgenologicallj', the 
ossification centers of the bones cannot be used to judge tlie duration of pregnancj'. 

J. P. Greenhile. 

Pontava, G.: The Mineral Composition of the Bones in Pregnancy, Monatschr. 
f. Geburtsh. u. Gj'nak. 113: 57, 1942. 

Investigation of the mineral composition of the femurs of pregnant guinea 
pigs showed that there is verj' little change in the calcium phosphate content 
during various stages of pregnancj'. The number of j'oung plaj' no role. The 
author maintains that the minerals necessary for the development of the fetal 
skeleton under phj'siologic conditions are derived from the nourishment from the 
mother. The maternal bone reserves are not tapped. 

J. P. Greeniiiel. 


Placenta 

Bickers, William: “The Placenta: A Modified Arteriovenous Fistula,’’ South. 

M. J. 35: 593, 1942. 

Burwell first suggested that most of the circulatorj- alterations occurring dur- 
ing pregnancj' could be explained bj' assuming the placenta to be a modified 
arteriovenous fistula. The author repeated his work on the femoral venous pres- 
sures in pregnancj' and made some original observations which confirm Burwell ’s 
thesis. The anatomic and phj'siologic basis for this concept is brieflj' outlined. 

In a series of twenty-three primigravid patients, the femoral venous pressures 
and arm pressure were measured in the last weeks of pregnancj', the determina- 
tions being made on the same daj'. 'The results were correlated with the presence 
of lower extremity edema, which was measured with a centimeter tape, and with 
the site of placental attachment as determined by intrauterine palpation at the 
completion of the second stage of labor. Labor started spontaneously in all the 
patients, and, with the single exception of cesarean section performed for central 
placenta previa, delivery was accomplished bj' outlet forceps. 

\Vliereas, in nonpregnant women, venous pressures in the arms and legs are 
approximately the same, in pregnancj' the venous pressure of the lower extremi- 
ties averages 100 to 150 mm. higher than that of the arm. This cannot be ex- 
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plained the mechanical effect of the enlarged uterus. When the swelling of 
the ankles was unequal, it was noted that the edema was greatest on the side 
where the placental bruit was most distinct, and, that the femoral venous pres- 
sure was greatest on the same side. 

Eight patients had clinical edema and the average femoral venous pressure 
exceeded that in the arm by 120 mm. (H,0); in the nonedematous group, the 
average difference was 100 mm. The most frequent placental sites are, first, the 
posterior uterine wall; next, the lateral walls. In the twelve instances in which 
the placenta was implanted either anteriorly or posteriorly, the femoral venous 
pressures were approximatelj' equal, as was ankle edema. The remaining two 
placentas were attached laterally, and the femoral venous pressure on the cor- 
responding side averaged 2S mm. higher than that on the opposite side. The 
greatest venous pressure difference upper and lower extremity occurred in the 
patient with placenta previa; here the highest femoral venous pressure was 
recorded (260 mm.). The action of the placenta as an arteriovenous fistula is the 
onty explanation for these observations. 

Arxold Goldbeuger. 


Sterility, Fertility, Contraceptives 

Dorn, Harold F.: The Potential Bate of Increase of the Population of the United 

States, Am. J. Soc. 48: 173, Sept., 1942. 

Dorn, of the U.S.P.H.S., states, after a review of late government statistics at 
the National Health Institute, it can be demonstrated that the fertility and mor- 
tality of the population of the United States, during the eleven-year period ending 
with 1941, was at least sufficient to maintain a stationary and possibly a slowly 
increasing population. 

It is estimated now tliat probabh' 93 to 94 per cent of the white births and 
from 80 to 87 per cent of the colored births are registered. Dorn predicts that 
it maj' be stated, with considerable confidence, that the birth rate in 1943 and 
perhaps that for 1942 will be lower than the rate in 1941. (U. S. Division of Viiai 
Statistics provisional figure for the first 6 months of 1942 was 19.7 per 1,000.) 

Marriage and birth rates decreased rapidly after the 1929 depression, but the 
deficit in marriages was wiped out by the end of 1940. The average annual num- 
ber of marriages (1921 to 1930) was 1,185,000 which increased to 1,284,000 (1931 
to 1940). B3' the end of 1941, there will likeh' be an “excess” instead of a 

deficit in marriages. 

The Selective Service Act’s enactment in September, 1940, and the declaration 
of war in December, 1941, increased the number of marriages which would, in 
ordinarj' times, have been postponed for several montlis or even ^-cars. Tlic in- 
crease in marriages in 1941, however, was most likclj' resultant from increased 
industrial activitj'. As would be expected, the increase in the birth rate (7.S per 
cent higher for the first 4 months of 1942, compared to the corresponding 4 months 
of 1941) increased following enactment of the Selective Service Act. Our great- 
est decline in birth rate will not come probabh* until large cxiiedit ionary forces 
arc sent overseas. 

The reprodxiction for the white population (1930 to 1941) was approximately 
100, while that for the nonwhitc population was dcfinitch* above the replacement 
level. The increase in the crude birth rate, since 1933, has resulted ulrno.st en- 
tireh* from an increase in the number of the first and second births and does not 
represent an increase in the lifetime fertilitv* of women in the childbearing atre'. 

Cuur . E. Folsom E. 
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Pineda, Rafael: Kymographic Insufflation in Female Sterility, An. brasil de einec 
13: 265, 1942. 

Pineda describes the Rubin apparatus and technique, and lists the indications, 
contraindications and dangers of the method as stated by Rubin. He has used 
the insufflation technique in one hundred patients during the past six months. 
To date, five pregnancies occurred in cases with primarj^' sterility (in one of which 
it extended over 17 j'ears and in two over five years), and two pregnancies in 
secondary sterility. 

J. P. Greenhill. 

Lastra, Enrique Thwaites, and Jakob, Alfredo: Results of Surgical Treatment of 
Sterility, Bol. soc. de obst. y ginec. de Buenos Aires 21: 327-331, 1942. 

Enrique Thwaites Lastra and Alfredo Jakob report that following plastic oper- 
ations on the tubes four of ten patients became pregnant. Three had full-term 
pregnancies and one had an ectopic pregnane 3 '. The authors think the reason for 
their success lies in the fact that the}' operated on!}' on clean cases, i.e., the pa- 
tients had more or less health}' ovaries, they had no adhesions and the sterility 
was due to occlusion of the tubes in the isthmic region while the fimbriae were 
normal. The technique consisted of extirpation of the occluded portion and re- 
implantation of the tube as far as the uterine cavity. All patients witli occlusion 
in the isthmic region are advised to submit to the operation if they desire to have 
children, but success is not guaranteed. Postoperative care is important; Iiysterog- 
raphy must be performed. 

. J. P. Greexhiee. 


Jaffe, A. J.: Urbanization and Fertility, Am. J. Soc. 48: 48, 1942. 

In an extensive stud}' of the relationship of urban to rural fertility, in which 
the rural fertility for a given area was given an index of 100, comparative urban 
areas had fertility indices as low as 50. The author is not inclined to give too 
much weight to contraceptive practice as a factor in reducing urban fertility. 
Abortion, sexual difficulties, legal restrictions and postponement of marriage as 
well as the practice of infanticide in some areas, all apply to affect the fertility 
rate. The potential number of children the average woman can bear is well in 
excess of 6 or 7, and it is evident that some form of birth control is practiced 
even in remote areas having available statistics where modern contraceptive tech- 
niques were not available. Fertility rate falls with increased desire for a better 
standard of living in any given group. 

R. J. Wees.smax. 


Guttmacber, A. F.: Tbe Contraceptive Clinic and Preventive Medicine, Human 

Fertil. 7: 1, 1942. 

The author feels it is the function of the contraceptive clinic to implement the 
more positive medical contraindications to pregnancy such as are found in women 
having heart disease, diabetes, tuberculosis, etc., as well as in psyehotics and 
epileptics. The fact that the indigent and mentally defective are invidiously ex- 
ceeding in reproduction those of normal mentality is not generally appreciated. 
Careful pelvic examination in the clinics is a new source of material for earh 
diagnosis of malignancy as well as other conditions requiring medical or surgical 
attention. Finally, says the author, there is no reason why treatment of sterilit} 
should not be an equally important function of these clinics. 


R. J. WEIS.S.MAX. 
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Vaginal Infections 

Woodruff, J. D., and TeLinde, R. W.; The Treatment of Gfonococcal Vaginitis in 
Children With Diethylstilhestrol, South. M. J. 35; 3S9, 1942. 

Because .of the fact that most cases of gonococcal vaginitis are treated in free 
clinics, and, that the cost of estrogenic hormone derived from natural sources and 
so successfully employed in treatment, is high, the authors resorted to the use of 
the synthetic hormone diethjdstilbestrol. 

Fifty consecutive patients, forty colored and ten white, were treated orally or 
by vaginal suppositories, and the results compared. The routine of treatment 
required weekly observation with smears stained by the gram method. This was 
continued until 3 consecutive negative smears were obtained. Cultures were made 
before, during, and after treatment, and weekly saline vaginal washings were 
examined for the relative number of pus and epithelial cells. Following the ter- 
mination of therapy results were checked at two and at six weeks' period, and 
subsequently at four to twelve months. 

While the percentage of negative smears at the end of two weeks of treatment 
was about the same for both modes of administration of the hormone, the results 
were more uniformlj* successful and generallj' obtained with greater rapidity 
when suppositories were employed. For the latter, a dose of 0.1 mg. is recom- 
mended. The optimum oral dose was 1 mg. per day. Toxic symptoms occurred 
when 1 mg. was given three times daily, while 0.1 mg. per daj', was inadequate. 

Whereas, breast enlargement occurred in approximately 46 per cent of the sup- 
pository group of cases, and regressed in from four to six weeks, it developed in 
94 per cent of the oral series, and in two instances required about four months to 
disappear. Other side effects occurred only in the latter group and included, 
uterine enlargement, the development of pubic and axillary hair, enlargement of 
the clitoris and vaginal bleeding. No evidence of “vaginal fixation” was noted, 
and the authors were of the opinion that the insertion of a suppository by the 
child's mother or nurse was less disturbing than the taking of smears by the 
physician. They are emphatically in favor of the suppository method and prefer 
it to oral administration for the reasons expressed. 

Arxoi.d Goldbekoeu. 

Russ, J. D., G. Collins, Conrad, F.A.C.S., and Powell, Sam: Prepuberal Vulvo- 
vaginitis, Clinics 1; 117, 1942. 

Prepuberal vulvovaginitis is discussed from the standpoint of physiology, path- 
oiogy, diagnosis, criteria of cure, mode of transmission, and therapy. The intro- 
duction of estrogenic therapj' represented a decided improvement over the use of 
antiseptics in the form of instillations, ointments, and douches. The authors have 
been impressed favorably with their results from the oral use of the synthetic 
estrogen, stilbestrol. They recommend 1 mg. crushed in milk given three times 
a day, orally. By the end of the fifth to seventh day of medication, vaginal 
smears show the absence of pus cells, absence of gonorrheal organisms, and the 
presence of a cornified adult type of vaginal epithelium. Biopsy of the infant 
vagina shows that this adult cornification remains about three or four weeks after 
discontinuation of the therapy. During the course of therapy, slight enlargement 
of the nipples and labia occurred, but these changes returned to normal and no 
untoward reactions were noted. 

Apparently the oral administration of stilbestrol brings about the .'■-.•une local 
changes in the vagina which occur from the use of estrogens given in the form of 
vaginal suppositories. 


Howard C. Moloy. 
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Treatment of Deficient Spermatogenesis 

To the Editor: 

Although in agreement with most of tlie facts contained in the letter by Dr. 
Abner L. Weisman in the October, 1943, issue of the Jouhnal (page 618), I am not 
in accord with the following statement. Dr. Weisman states, “Can we stimulate 
spermatogenesis where it has faltered? It is almost universally agreed that in 
azoospermia, endocrines and the like, have failed miserablj' in the treatment of 
deficient spermatogenesis. Except in eases of double occlusion of the male genital 
tubes, I have never failed to bring about an improvement and in many cases a cure 
of deficient spermatogenesis by the use of the anterior lobe of pituitary gland 
extract in large doses and given b 3 ’' mouth for a period of si.x months or less. I 
prescribe 80 grains a day (16 five-grain tablets). The expense to the patient is 
very large but it is important to give it in these verv large doses and to achieve a 
result. 

Max HuhjXek, M.D. 

88 CENTRAL PARK WEST 


ANNOUNCEMENT 


The Registry of Ovarian Tumors 

About one year ago announcement wns made of the fact that the 
American Gynecological Society had undertaken the sponsorship of an 
American Registry of Ovarian Tumors, and that it had appointed from 
its Fellows a committee of five gynecologic pathologists to carry on 
this work. Gynecologists and pathologists were urged to send material 
from unusual ovarian tumors to this Committee for study and classifi- 
cation, with the hope that an intensive and cumulative study of this 
sort would in time throw much needed light upon the pathology, clin- 
ical characteristics and perhaps even the histogenesis of some of the 
still poorly understood tumor types encountered in the ovary. 

The re.sponse to this first announcement has been gratifying, but it is 
obvious that it escaped the notice of many readers of the Journal, and 
that many of those who saw it have not realized the 2 )otential value 
of a concerted study of this soi-t. We are. therefore, making this sec- 
ond plea for the cooperation of clinicians and pathologists throughout 
the country. Heads of gynecological departments and pathological 
laboratories especially are asked to see to it that slides or tissue from 
all interesting and unusual o'^-arian tumors are sent to the Connnittee. 
together Avith an adequate clinical histojw, including such essential 
data as the patient’s age, men.strual and marital histoiw, operative 
findings and procedures, together with a gro.ss desei'iption of the tu- 
mor, and photographs, should these be availalJe. If the giuss speci- 
men or Ijlocks of tissue ai-c sent, they should be fixed jn 10 per cent 
formalin. "Where only slides are aA'ailable, these should be carefully 
packed in Avooden or metal slide containers to aA'oid breakage in the 
mails. 


344 



AKNOUNCEJIENT 


145 


It should again he emphasized that the function of the Committee is 
not to render a purely diagnostic service, and that quick reports as to 
its collective opinion are not possible because of the time consumed in 
passing the material between the members of the Committee, scattered 
as they are in varioiis parts of the eoiintry. Wlien the study of the ma- 
terial submitted is complete, the contributors will be notified as to the 
final classification of the tumors in the Registry. 

Since there is still much uncertainty as to the prognosis of certain 
tumors of the ovary, it is hoped also that information can be accumu- 
lated as to the subsequent course of the patients, particularly those 
with tumors of malignant or doubtful nature. To facilitate such a 
follow-up study, those who send in material are asked to supply the 
name of the attending surgeon or family phj'sieian, so that subsequent 
information as to the clinical course may be obtainable. 

The Registry is to be looked upon as a cooperative project among 
the gynecologists and pathologists of this country, and it is earnestly 
hoped that all will develop the routine of sendnig material from all 
interesting ovarian tumors, with the above indicated data, to the Com- 
mittee for study and registry. This material should be mailed to Dr. 
Emil Novak, Laboratory of Gjuieeological Pathology, Johns Hopkins 
Hospital, Baltimore, Md. 

Emil Novak, Chairm.a.k 
Robert jMeyer 
Herbert P. Traut 
George H. Gardner 
Karl H. jMartzloff 



Items 


Progress of The E. M. I. 0. 

It may be of interest to note, as announced by the Federal Children's Bureau, 
that the total number of maternity and pediatric cases for which care has been 
authorized from the funds appropriated by Congress for this purpose through 
October 31, 1943, is 99,336. Five states, Connecticut, Colorado, Louisiana, North 
Dakota, and Texas, as well as the Territory of Puerto Eico, are not included in 
the program. 


American Board of Obstetrics and Gynecology, Inc. 
Examinations 

The ne.xt written examination and review of case liistories (Part I) for all 
candidates will be held in various cities of the United States and Canada on 
Saturday, Februarj^ 12, 1944, at 2:00 p.m. 

Arrangements will be made so far ns is possible for candidates in Military 
Service to take the Part I examination (written paper and submission of case 
records) at their places of duty, the written examination to be proctored by the 
Commanding Officer (medical) or some responsible person designated by him. 
Material for the written examination will be sent to the proctor several weeks 
in advance of the examination date. Candidates for the February 12, 1944, Part I 
examination, who are entering Military Service, or who are now in Service and 
maj' be assigned to foreign duty, may submit their case records in advance of the 
above date, by forwarding the records to the Office of the Board Secretarj'. All 
other candidates should present their case records to the examiner at the time 
and place of taking the written examination. 

The Office of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations, be encouraged to apply and that 
the 5 ' maj' request orders to Detached Diitj' for the purpose of taking these exami- 
nations whenever possible. 

All candidates will be required to take both the Part I examination, and the 
Part II examination (oral-clinical and pathology e.xamination). Candidates who 
successfullj' complete the Part I examination proceed automatically to the Part II 
examination to be held later in the j'ear. 

The Part II examination will be held at Pittsburgh, Pennsylvania, from June 
9 to 14, 1944. Notice of the exact time and place of the examinations will be 
sent all candidates well in advance of the examination date. Candidates in IMili- 
tarj' or Naval Service are requested to keep the Secretary’s Office informed of 
anj’ change in address. 

If a candidate in Service finds it impossible to proceed with the examinations 
of the Board, deferment without time penalty will be granted under a waiver of 
our published regulations applying to civilian candidates. 

For further information and application blanks, address Dr. Paul Titus, Secre- 
tary, 1015 Highland Building, Pitt.sburgh (6), Pennsylvania. 

Paul Tjtus, M.D. 


November 16, 1943. 
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ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES* 


(A-ppears in Jaiiuanj, Aptril, JnJij, October) 

American Gynecological Society. (1S76) Presideni, George W. Kosmak, New York, 
N. Y. Secretary, H. C. Taylor, Jr., S42 Park Ave., New York, N, Y. Annual 
meeting Chicago, May 15. 1C, 17, 1944. 

American Association of Ohstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, \V. B. Cooke, Galveston, Texas. Secretary, James K. Bloss, 
41S-llth Street, Huntington, W. Ya. Annual meeting not yet decided. 

Central Association of Obstetricians and Gynecologists. (1929) President, John 
H, Moore, Grand Forks, N. D. Secretary-Treasurer, F. Mengert, Iowa City, 
Iowa. Annual meeting cancelled. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, N. C. Secretary, T. J. M illiams, University, Ya. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Phaneuf. Sec- 
retary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Annual meeting 
Chicago, May 8-12, 1944. 

New York Obstetrical Society. (1863) President, W. T. Kennedy. Secretary, 
E. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to Maj’, Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Catharine Macfarlane. 
Secretary, J. B. Montgomery, 1930 Chestnut St., Philadelphia, Pa. First Thurs- 
day, from October to May. 

Chicago Gynecological Society. (1878) President, George H. Gardner. Secretary, 
Eugene A. Edw’ards, 104 S. Michigan Ave., Chicago, 111. Third Friday, from 
October to June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, James P. McManus. Secre- 
tary, William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from 
October to May, Kings Countj- Medical Societv, 1313 Bedford Ave., Brooklyn, 
N. Y. ' 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 
IVIiarton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll 
J. Fairo, Cincinnati, Ohio. Third Tlmrsday of each month. 

Louisville Obstetrical and Gynecological Society. President, Laj-man A. Gray. 
Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Kj-. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. Sec- 
retary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last Wed- 
nesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, David B. 
Ludwig. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. 
First Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, Thos. Almy, Fall Eiver, Mass. 
Secretary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, 
October to April, Harvard Club. 


‘Changes, omissions, and corrections 
JOURNAL. The number after the name is 


should be addressed to the Editor of the 
the year of founding. 
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New England Obstetrical and Gynecological Society. (1929) President, Prank A. 
Pemberton. Secretary, Fred. J. Lynch, 475 Commonwealth Ave., Boston, Mass. 
Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, T. Floyd 
Bell, Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Blvd., 
Los Angeles, Calif. 

Washington Gynecological Society. (1933) President, James E. Costello. Secre- 
tary, J. Keith Cromer, 1835 Eye St., N.W., Washington, D. C. Fourth Satur- 
day, October to Ma 3 ^ 

New Orleans Obstetrical and Gynecological Society. (1924) President, E. L. 
Zander. Secretary, R. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meet- 
ings held ever}' other month. 

St. Louis Gynecological Society. (1924) President, S. A. Weintraub. Secretary, 
Joseph A. Hardy, Jr., 4952 Maryland Ave., St. Louis, Slo. Meetings second 
Thursday, October, December, February, and April. 

San Francisco Gynecological Society. (1929) President, R. Glenn Craig. Secre- 
tary, D. G. Morton, California University Hospital, San Francisco, Calif. Reg- 
ular meetings held second Friday in month from October to April, University 
Club, San Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. P. 
Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and G}Tiecological Society.) President, Norman P. Miller. Sec- 
retary, Milo R. White, 2799 W. Grand Blvd., Detroit, Mich. Meetings first 
Tuesday of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes. 
Secretary, Nathan N. Cohen, 713 E. Genesee St., .Syracuse, N. Y. Meets second 
Tuesday of September, November, .January, March, and May. .Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, J. M. Weldon, 
Mobile, Ala. Secretary, Eva F. Dodge, Montgomery, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster 
Moore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Carl M. Helwig. Secretary, 
Gerhard Ahnquist, 1336 Madison Street, Seattle. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. 
Mechler, 1612 Tremont St., Denver, Colo. Suspended during war. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Roland S. 
Cron. Secretary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. 

San Diego Gynecological Society. (1937) President, Geo. D. Huff. Secretary, 
Frank Russell, 233 A St., San Diego, Calif. Meetings held on the last Wednes- 
day of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, John D. 
Graham, Devil’s Lake. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Carson, 
Jr. Secretary, L. L. Schamburger, 628 State Office Bldg., Richmond, Va. Next 
meeting not announced. 
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Original Communications 


ON THE DEVELOPMENT OP THE EARLY HUMAN OVUM, 
WITH SPECIAL REFERENCE TO THE TROPHOBLAST 
OF THE PREVILLOUS STAGE: A DESCRIPTION OP 
7 NORMAL AND 5 PATHOLOGIC HUMAN OVA- 

Arthur T. Hertig, M.D,, and John Rock, M.D., Boston, Mass. 

(From the Free Hospital for Womeu, BrooJcline, Mass., the Departments of Patholopy, 
Obstetrics, and Gynecology, Harvard Medical School, and the Department of 
Embryology, Carnegie Instit^ition of Washington, Baltimore, Md.) 

T he purpose of this paper is to describe the early morphologic 
development of the normal human trophoblast and to compare it 
with corresponding phases in the development of abirormal ova. The 
observations recorded encovnpass a period ])eginning shortly after im- 
plantatioir of the blastocyte, on about the seventh day, and extending 
to about the fourteenth day when chorionic villi appear; this time 
interval coincides Avith the twenty-fii’St to the tAventy-eighth day of 
the normal menstrual cycle ; that is. the week preceding the first missed 
period of the pregnancy. In addition, one villous embryo of 16.5t days 
is included for the sake of comideteness. 

•Road at a meeting of the Chicago Gynecological Society, Chicago. 111.. December 
18, 1942. 

This study has been aided by grants from the Carnegie Corporation of New York, 
the Ainiliam F. Milton Fund of Harvard University, and the Committee for Research 
in Problems of Sex, National Research Council. 

fThe ages of the ova are recorded as mean values on the basis of coital dates in 
the particular case andyor comparative embryologic development in the macaque • 
for example, tlie figure 1G.5 indicates that this ovum is judged to be between IG and 
1 < days old. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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In studying the early development of the human ovum, one is con- 
fronted by the complicating fact that, whereas many problems in em- 
bryology can be approached or CAmn sohmd through comparatiAm inves- 
tigation of lower forms, the problem of early human plaeentation must 
be studied directly Avith human material. This is due to the scarcity 
of comparathm material among subhuman forms, for in but one other 
primate family besides man, that of the anthropoid apes, has been dis- 
coAmred the so-called interstitial type of implantation^ in Avhich the 
blastocyst becomes completely embedded Avithin the compact tissue of 
the endometi’ium. The onlj'^ anthropoid specimen described in the 
literature Avhieh is comparable to the material considered in the pres- 
ent paper is the lO.S-daj^ old chimpanzee oAmm, "Yerkes A,” reported 
by Elder, Hartman and Heuser.^ ObAuously, since in their study but 
one stage Avas described, information as to this type of implantation 
has been up to noAv incomplete. Indeed, the sole detailed description 
of plaeentation in any primate is the classic one of AVislocki and 
Streeter'® on the monkey {Macaca mulatta). HoAvever, implantation in 
the macaque differs from that of man and the higher apes, since it is 
of the superficial type; i.e., the blastocyst embeds on the endometrium 
and thereby remains in the eaAutj’’ of the uterus during gestation. 

For practical purposes, the situation in the human being is not ac- 
tually diAmrse from that in the macaque, for although the human blasto- 
cyst, as has been mentioned above, buries itself in the endometrium and 
hence thereafter no longer theoretically occupies the uterine cavity, it 
does in realitj’’ effect the anatomic obliteration of the lumen after about 
the third month. 

Material and Methods 

The material used in this study consists of 12 fertilized oAm (7 noi’- 
mal and 5 abnormal) discovered in surgically removed uteri at the 
Free Hospital for Women during the past five years. The clinical 
group from AAdiich these specimens AAmre obtained has been discussed 
preAuously,^ as have also various other clinical, pathologic, and eni- 
bryologic aspects pertaining to the material."'® 

Procedure . — The nterus is opened laterally under saline or Locke’s 
solution and the uterine caAUty is closely inspected A\dth a four-poAver 
binocular dissecting microscope in an effort to recover a free blasto- 
cyst.* The endometrium is then carefully examined under fluid prior 
to fixation bj^ means of the IoA\"-poAA'er binocular dissecting mici-oscoj)e. 
If an implanted OA’um is not found, Bonin’s fixative is gently pipetted 
over the endometrial surface AA’hile the specimen is still immersed in 
salt solution, and the endometrium is re-examined Avith loAA'-poAA'er 
binocular Ausion. 

It is significant that the youngest specimen thus far observed, the 
7.5-day OAumi, A\’as discovered only after this complete technique had 

*The fluid is pipetted ofC and e-xamined under the micro.scopo. AI.so, in tlie event 
tliat the ovum may not vet liavc entered the uterus, the Fallopian tube corre.sponding- 
to tlie ovan- containinpr'the most recent corpus luteum is routinely fluslicd, and tlic 
collected fluid is carefully examined in every case. 
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been employed. The otlier specimens wei’e found prior to fixation, 
either with the naked eye immediatelj'' npozi opening the uterus, oi by 
low-power binocular inspection. Fixation greatly helps to accentuate 
contoizrs and irregularities of the endometrium and thus serves to 
reveal the implanted ovum even though the vascular response which 
would have facilitated detection is not yet discernible by low-power 
examination of the fresh specimen. 

Following fixation for 36 hours in Bonin’s fluid, the endo- and myo- 
metrium surrounding the ovum may be blocked out into a cube, ap- 
proximately 15 mm. in all diameters. Some utei'i, however, are frontally 
sectioned after 6 hours so that a slab of endomyometrium, 10 to 15 mm. 
thick, is removed. This favors fixation of the specimen from below, 
as well as from above. The ovum, situated near or on the surface, 
becomes fixed almost immediately, but the deeper parts of the endo- 
metrium require longer treatment. 

At this point. Doctor Chester H. Heuser, of the Department of Em- 
bryology of the Carnegie Institution of IVashington, takes charge of 
the material and faultlessly sections the embryo and the adjacent 
implantation site serially at 6p, using the double embedding method 
of eelloidin followed by paraffin. This technique has been described 
more fully elsewhere.® 

Each serial section is then photographed by klr. 0. 0. Heard on 35 
mm. film and enlarged on bromide paper to a diameter necessary for 
reconstructions. The illustrations for this paper have been kindly pre- 
pared by Mr. Chester Heather. 

We are greatly indebted to these workers for cooperating in this 
study, and to Doctors George L. Streeter and George W. Corner for 
their kind help in interpreting these specimens. 


I. Normal Ova 

Table I summarizes the menstrual, coital, and associated pertinent 
data relating to the 7 normal conceptuses (5 previUons and 2 villous) 
to be described in the order of age as follows : 


A. Previllous Stages 

1. The 7.5-Day Specimen (Mu-8020)^ 

Low-Power Examination Prior to Section . — This ovum was discovered 
by use of the four-poAver dissecting binocular microscope after partial 
fixation of the endometrial surface. _ When its location had been estab- 
lished ill this way, it ivas barely i^isible to the naked eye, measuring 
0.46 by 0.42 mm. After complete fixation, it appeared as a slightly 
raised, oval area (Fig. lA) the long diameter of ivhieh lay in the 
vertical axis of the uterus. Witliin the center of the slightly elevated 
region was a round opaque zone, the embryonic mass, 0 07 mm in 
diameter. When vieived with extremely oblique light, the embryo 
appeared to be covered by a thin membrane, the abembryonic ivall of 
tlie ovum. At the periphery, this membrane merged ivith a thickened 
opaque rim (Pigs. IB and 10), the result of trophoblastic developmeS 
ot the o vum where it came in contact ivith the endometrium. 

acc'eSr to the 
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The latter, in general, had a “chicken-skin” appearance, due to the 
prominent gland mouths interspersed along the flattened, stretehed-out 
epithelial surface. This picture Avas in marked contrast to that of 
older endometria (associated AAuth oAm seen in Figs. 2A to 7A) which 
tend to assume a progressively developing so-called “pig-skin” ap- 
pearance, the appellation given to full-bloAvn decidua. 

Sectioned Specimen. — The oA'um at this stage consists of a super- 
flcially but well-attached flattened blastocyst the trophoblast of Avhich 
has proliferated only at the embryonic pole Avhere the OAUim is in con- 
tact with the endometrium. It should be noted here, as aagU be borne 
out in all specimens described subsequently, that trophoblast develops 
only where it has adequate contact Avith maternal tissue. The endo- 
metrial epithelium is absent (probably digested) at the implantation 
site. Damage to the immediately adjacent epithelium is evidenced by 
the clear, hydropieally degenerated nuclei at the junction of the ovum 
and the surface epithelium. (The surface epithelium is not completely 
regenerated until about the nineteenth or tAventieth day of oAUilar de- 
velopment, or until approximatelj’’ a Aveek after the first missed period.) 

There is a slight Amseular response to the presence of the recently 
implanted OAUim. The endometrium, as noted in Table I, is in the 
twenty-second day of its cyclic development (Pig. 15). 

(a) Trophoblast . — The trophoblast appears as a thick, saueei’-shaped 
mass composed of tAvo main types of cells, the sxjncytiotrophohlasts and 
the cytotrophohlasts ; there are also transitions betAveen these tAvo Am- 
rieties (Pig. 1C). The abembryonic pole of the oAunn still consists of 
the thin, flattened, mesothelium-like cells Avhich characterize the Avail 
of the primate blastocj’^st pi’ior to implantation.® This type of cell 
metamorphoses rather abruptly into the large polyhedral form seen at 
the margin of the trophoblastic disc. In the monkey blastoe 3 ’’st, this 
initial metamorphosis, just after implantation, results in a sjmejdium, 
but from the human material available, the nature of these first changes 
in man is not entirely clear. Apparently, hoAvever, the process is quite 
similar in the human being, because many of the least differentiated 
cells at the junction of the blastocj'^st Avail have indistinct boundaries 
and resemble a syncytium, although others possess definite membranes. 

i. Syncytiotrophohlast.- — The sjmc.vtiotrophoblast, comprising the bulk 
of the trophoblastic disc, is peripherally situated and is composed of 
cells of Avidely Amriegated appearance. The earliest form is apparently 
the single, massh’^e, deeplj'^ staining ceil AAuth an extremely large and 
hyperchromatic nucleus. A pair of such cells is seen at the extreme 
right in Pig. 1C. Various transitions are found betAveen this tj^pe of 


Fiff. 1. — The 7.5-daj- ovum, MU-S020. A. A gross view of the specimen and sur- 
rounding endometrium, photographed under fluid. The mouths of the endometrial 
glands are evident as tiny dark spots, eacli of which is surrounded by a concentric 
circle. The superficially implanted ovum appears jn the center of the picture as a 
light opaque ring containing the embrj'onic mass. Tlie dark ring around tlie embrj'o 
represents the chorionic c.avity, wliile tlie opaque outer ring represents tlie double 
layer of trophoblast at the periphery of the ovum, duo to collapse of the blastocyst 
(See Fig. lO). X35. . ^ . , . , , • 

B. A general medium-power view of the recently implanted ovum and associated 
endometrium. The latter is in the twenty-second day of its cycle (morphologically) 
and shows active secretion of glands and marked physiologic edema of its stroma. 

detailed view of the mid-cross section of the ovum and underlying endo- 
metrium. The OA’um is ivell attached bj' its trophoblast at the embryonic pole, al- 
though it is so shallowlv implanted at this stage that almost half the ovum is ex- 
posed and therefore still shows the characteristics of the blastocyst Avail at tlie 
abembrj'onic pole. The primitiA’e character of the trophoblast is evident; the large, 
dark multinucleated masses represent primitiA-e syncytiotrophohlast. whereas the rela- 
tlA-ely small light discrete cells represent the primltiA-e cytotrophoblast. The embr>’0 
is tlie globular mass in the center of the flattened, chorionic cavity and shows the 
nrimitive entoderm aboA’c and the priniitiA’e ectoderm below. The primordium of the 
amniotic cavity is the tinA’ cleft betAA-cen the primitive ectoderm and the trophoblast. 
X300. 
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cell and the enormous, dark syncytium containing numerous pleo- 
morphic nuclei lying just beneath the embryonic mass (Fig. 1C). The 
large hyperchromatie nuclei are the progenitors, whereas the smaller, 
m.oi'e. mature, nuclei are descendants, apiiarently derived by amitotic 
division, since no mitoses are eAudent anjMvhere in the syneytiotropho- 
blast. 

The syneytiotrophoblast presents a Amry uneven surface to the ad- 
jacent endometrial stroma. The latter is being iiwaded by irregular 
trophoblastic pseudopodia Avhieh are in the process of surrounding and 
digesting small masses of the stroma — presumabl,y to nourish the groAAong 
oAunn. Two such localized areas of endometrium are seen in Fig. 1C. 

ii. Cytotrophohlast. — The eytotrophoblast, on the other hand, is much 
less prominent and consists of large, irregular, pale staining, polyhedral 
cells Ijdng nearest the chorionic caAdty (the caAuty of the OAUim). Their 
cell bounclai'ies are distinct in contrast to those of the mature syneytio- 
trophoblast, although the initial stage in the formation of the latter is 
a single, large, dark cell. Whether the sjmcytiotrophoblastic cell is a 
modified cytotrophoblastic cell or Avhether both tj^pes develop inde- 
pendently Avhen trophoblast first forms after implantation, remains to 
be determined by further iiwestigation, 

(b) Embryo . — As seen in Fig. 1C, the embryo proper consists of a 
flattened globular mass composed of turn types of cells: (i) the small 
dark ones of the superficially situated primitive entodexan; and (ii) the 
larger, pale, polyhedral cells of the ectoderm. AVithin the latter gemi 
layer, is a cleft-like amniotie caAuty the maximum diameter of Avhich 
is 24g. 

Age of Oinim and Time of Nidation. — Since the single and therefore 
unquestionably fertile coitus in this ease took place 7.5 days prior to 
laparotomy, the eoneeptus cannot lie older than this time interA'al, 
although it may be younger.*' The latier, hoAvever, is not likely in 
A'icAv of its developmental age. Since the trophoblastic growth may 
have been going on foi- possibly as long as 48 honi's, embedment may 
be tentative]}’’ estimated to have occurred in a 5.5-day old embryo, or 
on the sixth day of development. The endometrium at the time of im- 
plantation Avould tlien have been in the tAventieth day of its c.yclic 
development. On the liasis of comparatiAm studies. Ave had not been 
led to expect that nidation could take place .so eai'ly, foi', in the mon- 
key, Streeter and his eo-Avorkers'’ had reported its occurrence on the 
eighth or ninth day of ovular development. 

*This is in the event that at the time of coitus ovulation had not yet taken place, 
and tliat therefore fertilization was delayed pending the release of the egg. 


Fig. 2. — ^The 9.5-day ovum. AA’i-SOOX. A, A gross surface view of tlie implantation 
site photographed under fluid. The ovum is now fairl.v well implanted ; the dark, 
irregularly oval area in the center represents the e.vposed portion of the ovum, 
whereas the opaque peripheral ring represents the portion of the ovum covered b.v 
endometrial epithelium. Elsewhere the latter is becoming wrinkled with resulting 
obliteration of gland mouths. X22. 

B. A medium-power view of the now fairly well-implanted ovum and underlying 
endometrium. The latter, in the twenty-sixth day of it.s c.vcie. shows moderate pre- 
dccidual change of its stroma and a ‘ saw-toothed” contour of its secretory glands. 
XlOO. 


view of a mid-cross section of the ovum and its immediately sur- 
trium (same section as P'ig’. 2^). Some epithelial repair of the im- 


C. A detailed vi 

rounding endometri..... - — - . . . . 

plantation site lias occurred, .although a portion of the ovum is still exposed. Iiic 
prominent feature of the trophoblast, at this stage, is the presence of many ana.s- 
tomosing lacunae within the syneytiotrophoblast. Tlie latter is surrounding and crou- 
ing maternal sinusoids which will .supply blood to the trophoblastic lacunae. The 
embrvo. still a bilaminar geian disc, shows a moder.ately well-developed amniotie 
■ ■ which is being enclosed by amniogenic cells being derived from, and 


cavity (below) wl_. 
still attaclied to. the adjacent trophoblast. 


X200. 
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2. The 9.5-Dmj Specimen (Wi-8004) 

Lotv-Poivcr Examination Prior to Section . — ^Upon inspecting the uter- 
ine lining, a tiny, raised, red spot, 0.28 mm. in diameter, was discoA^ered, 
situated as notkl in Table I. Around tAvo-thirds of this central point 
there appeared a zone of brilliant red hemorrhage and/or congestion, 
the total diameter of the area measuring 0.85 mm. 
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After _ complete fixation, the implantation site (Fig. 2A) showed an 
oval, raised area, 1.0 by 0.69 mm. in diameter, the long axis of which 
Avas parallel to that of the interstitial portion of the right tube. This 
elevation rose 0.26 mm. aboA’’e the surrounding endometrium; at its 
apex an oval defect in the endometrium, 0.36 by 0.21 mm. in diameter, 
exposed the OAmm immediately underlying the surface. The elei^ation, 
therefore represented the partially implanted eoneeptus oA’^er ivhich the 
endometrial epithelium had begun to regenerate. 

The surrounding endometrium was much more mature than that asso- 
ciated Avith the 7.5-day ovum preAuously described. The surface Avas 
markedly Avrinkled and the mouths of the glands were represented by 
small, irregular slits. 

Sectioned Specimen. — The embryo at this stage is approximately tAvo- 
thirds implanted, the defect in the endometrium being partially epi- 
thelialized. There are no recognizable elements of the original blasto- 
cyst remaining, as Avas the ease in the 7.5-day eoneeptus ; i.e., the thin 
abemhryonic wall. 

The endometrium is typical of the twenty-sixth day of cyclic devel- 
opment (Fig. 2B), except that the degree of secretory actiAuty is 
greater than is encountered in the corresponding stage of the non- 
pregnant menstrual cycle. This finding agrees Avith Sturgis ’^®_obser- 
Amtions of h 3 ^ersecretory acthdty in early pregnant endometi’ia. In 
response to the presence of the OAUim, vascular sinusoids are develop- 
ing from branches of spiral arterioles. The predecidual. or early de- 
cidual reaction is only slightly more marked immediately around the 
OATim than elseAidiere (Fig. 2B). 

(a) Trophohla^t. — ^AVhile the entire Avail of the ovum shoAA^s some de- 
gree of trophoblastic development, this is naturally more prominent 
at the embryonic than at the abembryonie pole (Fig. 2(7). 

i. Sync'iftiotrophoblast. — The most conspicuous feature of tJie tropho- 
blast is the presence of numerous .syncytiotrophoblastic lacunae Avhicli 
receh'^e the maternal blood and constitute the future interAdllous space 
of the placenta. Most of these lacunae are intercommunicating, Avhfie 
a feAv small ones are still isolated. SeA’^eral of them already contain 
maternal blood coiwej^ed to the OA'um by the dcA'^eloping endometrial 
sinusoids. In one instance, a lacuna is seen to haAm ruptured into the 
chorionic caAdty, alloAAdng the escape of maternal blood therein. This 
feature, while pathologic, is probably not significant. _ It accounts for 
the tiny red spot observed in the fresh specimen. LikeAvise, the area 
of hemorrhage partially surrounding the central red point AAms due to 
the presence of maternal blood in the trophoblastic lacunae. Later on, 
during the eleA’’enth and tAvelfth days of dcA'^elopraent, most of the 
lacunae become filled AAdth blood Avhieh appears as a brilliant hair-line 
circle around the peripheiy of the OAuim, especially Aidien the latter is 
superficially implanted. 

ii. Cytotrophohlast . — The cytotrophoblast is relatiA^ely insignificant at 
this stage and consists of the irregular layer of cells immediately about 
the chorionic cavity. These are in the process of forming a fcAV primi- 
tive mesoblasts, the forerunners of the placental connective tissue ele- 
ments, Amscular as Avell as suiiporth'e. This stage in both the human 
being and the monkey has been described in some detail by one of the 
authors (A. T. H.)^^ in 1935. 

(b) Embryo . — The embryo, or germ disc, Aidiile still of bilaminar 
form AAdth its ventrally situated plate of primitive entoderm and its 
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doTsally located ectoderin, does sliow some advance over the younger 
stage. The amniotic cavity is more pronounced and appears as a space 
dorsal to the embryo proper.’^' The amnion, as in the 11.5- aiid 12.5- 
day specimens, is arising in situ from the adjacent cytotropho blast. 

Age of Ovum . — On the basis of the degree of development, the prob- 
able fertile mating took place 9.5 days prior to operation. Correlation 
of other subsequent coital dates with the degree of development shows 
that the conceptus cannot be older than 9.5 days, but it ma 3 j be slightlj^ 
3 '^ounger, if the ovum were not available for immediate fertilization after 
insemination. 

3. The 11.5-Day Specimen (Si-7699) 


This ovum, as well as the 12.5-day stage (A1-T700) has alreadj’^ been 
described in detail bj’- the authors,® but they are included, in this re- 
port in order to present in full the various phases of previllous ovular 
development illustrated by the material available in our study as a 
whole. 

Low-Tower Examination Prior to Section . — ^The omim appeared as an 
oval, translucent spot, 0.84 by 0.91 mm. in diameter, with its long axis 
parallel to that of the uterus (Fig. 3J.). 

The endometrium overlying the ovum rose 0.14 mm. above the gen- 
eral endometrial surface and showed an irregular, eross-Uke defect 
from which exuded a tinjq clear mass of eoagulum (Fig. 315). Siir- 
rounding the ovum was an irregular, hemorrhagic and/or congested 
area of endometrium measuring 6.0 by 2.0 mm., a mirror image of 
which appeared on the anterior wall opposite the implantation site. 
This was probably due to some local action of the trophoblast on the 
endometrium. Following fixation, these features, with the exception 
of the hemorrhage about the ovum, were all accentuated. The endo- 
metrium showed stellate crevices representing gland openings with the 
intervening surface epithelium beginning to wrinkle. The wrinkling 
is apparently related to the degree of predecidual reaction beneath the 
surface. 

Sectioned Specimen . — The omim is almost entirely’- buried beneath 
the endometrium, epithelial regeneration over it having nearlj^ been 
completed. 

The endometrium at the implantation site is 4.25 to 5.0 mm. thick, 
and, except for the presence of moderate persistent edema, is typical 
of the twenty-fifth day of the cycle. The spiral arterioles are very 
prominent, especially near the omim (Fig. 3C) ; this is due partly to 
their dilatation and partly to the surrounding predecidua. There is 
slight predecidual reaction beneath the epithelium and about the con- 
ceptus. The latter has elicited a moderate vascular reaction which on 
reconstruction, takes the form of an anastomosing network of sinusoids 
derived from the surrounding arteriovenous eapillarv system. The 
circulation at this stage is essentially a one-way phenomenon ; that is. 
terminal capillary twigs from the anastomosing branches drain into 
the lacunar network, but there is as yet neither arterial nor venous 
connection with the lacunae of the trophoblast. 


(a) Trophoblast . — 

_ i. Synciftiotrophohlast.—TliQ greater portion of the trophoblastic wa 
is now composed of a thick peripheral shell of syncytiotx'ophobla 
containing numerous blood-filled lacunae, most of which anastomo; 

illustrations so that ti 
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with one another. The few lacunae which have not, as yet, become 
incorporated into this system are those associated with trophoblast in 
the process of actively eroding eontignous maternal vessels. When the 
blood from such a vessel floivs into a lacuna, the latter acts as a tiny 
check lock to prevent it from immediately entering the lacunar system, 
which it does eventually when the lacuna coalesces with its fellows. 
This would appear to be a safer mechanism than erosion of blood ves- 
sels with resultant direct flow of blood into the lacunar system. 

ii. Cytotropliohlast. — The ejdotroiihoblast is beginning to be more 
prominent at this stage and appears as an inner lining of the shell of 
the ovum. Irregular thickenings of proliferating eytotrophoblast, the 
first primordia of chorionic villi, are commencing to push peripherally 
through the outlying sjnieytiotropho blast. 

(b) Exocoelom of the Embryo and the Chorionic Cavity .—The; cavity 
within the ovum has now resumed the essentially sifiierieal shape com- 
parable to the segmentation eavitj'' of the blastocyst prior to implanta- 
tion. This cavity is called the exocoelom of the embryo, whereas the 
larger space outside, within which lies the embryo, is the chorionic 
cavity. 

Lining the exocoelom of the embiyo and attached to the entoderm 
of the germ disc, is a mesothelium-like membrane, first described by 
Heuser.^^ Beneath this membrane, the significance of which is not as 
yet understood, are numerous primitive mesoblastic cells, containing a 
few angioblasts, which represent the forerunners of the connective 
tissue elements of the placenta. 

(c) Embryo. — The embryo proper still consists of a bilaminar germ 
disc, a fairly Avell-formed amniotic cavity, and an amnion that is still 
attached to the adjacent trophoblast from Avhieh it is arising. 

Age of Embryo. — While fertile coitus most likely took place on the 
twelfth day of the cycle, 12.5 da 3 'S pi’ior to opei’ation, the probable 
fertilization or developmental age is approximate!}’’ 11 da 3 \s, an esti- 
mate more in harmony with the embiyologie development of the speci- 
men, as Avell as with the probable time of ovulation in this particular 
patient. 

4. The 12.0-Ihiy Specimen (Re-7950) 

Loiv-Poiver Examination Prior to Section. — The implantation site ap- 
peared in the form of a tiii}^ red circle, 0.78 mm. in diameter, ivithiii 
Avhich Avas a slightly bulging, transparent gra}^ vesicle 0.4-3 mm. in 
diameter. The hemorrhagic ring represented the blood AAdthin the 
trophoblastic lacunae, and the A^esiele represented the chorionic caA’itjG 

Fixation rcAmaled a shalloAv 0.23-mm. ulceration in the endometrial 
epithelium 0 A'erl 3 dng the implanted ovum (Fig. 4A). The latter barel}' 
elevated the endometrium in this region. After the .specimen had been 


Fie. 3 . — The ll.S-day ovum, Si-7C99. A, A poi-tion of the posterior uterine wall, 
natural size, to show the implantation site with its surrounding zone of congestion 
and hemorrhage. . „ , 

B. A high-power view of the endometrial surface of the impl.antation site, goic 
tlie opaque elevation made by the underlying ovum and the coaguluni escaping from 
the defect in the epithelium. Tills triangular break in the surface is being rcpairea 
by maternal epithelium (See Fig. 3C). X22. 

G. A medium-power view ot a section tlirougli the center of the enibiTo. i no 
ovum is now well implanted and the epithelial defect nearly repaired (it is completely 
so in this section). The shell of the ovum is composed of an oi ■ 
syncvtiotrophoblast and an inner eytotrophoblast that is prolift 
p'rim'brdia of chorionic villi. The embryo, still a bilaminar germ 
right of the implantation axis. The amniotic cavity, the space bel 
more advanced than in the 0.5-day specimen. The e.xococlomic ■ ' ■ 

to the edge of the germ disc, is formed from the primitive connective tissue (meso- 
blast) lining the cliorionic cavity of the ovum. XlOO. 
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embedded in celloidin and cleared in cedar oil, the implanted ovum 
was distinctly visible, as shown in Fig. 45. The vacuolated areas in 
the thick, peripheral shell represented the trophoblastic lacunae which 
were filled with maternal blood and which had been idsible in the fresh 
specimen. The large, central cavity — the chorionic cavity of the ovum 
— had been obserA^ed before fixation as a gray, translucent i^esicle. 

The endometrium elsewhere shoived evidence of edema vdth promi- 
nent gland mouths and a slightly bulging epithelial surface between 
the latter. The edema suggested a eomparatii’^ely young secretory en- 
dometrium, in spite of the relative developmental maturity of the ovum. 

Sectioned Specimen . — While the oAUim is fairly well embedded, the 
epithelial regeneration of the superficial defect is comparatii'^ely scant. 
This specimen is a little larger and slightly more developed than the 
preceding one. Aside from the increase in size, the trophoblast is 
somcAvhat more mature — the lacunae are larger, more numerous and 
contain slightly more blood. The few primordia of the chorionic Aulli 
are also a bit more adimneed in their deA'elopment. The exocoeloni is 
more mature, but the embryo itself, while in general similar to the 
previous specimen, is a little less differentiated, judging from the some- 
Avhat disorderly arrangement of its ectodermal cells. The germ disc, 
slightly asymmetric in form, is thicker at one edge than at the opposite 
one; the significance of this difference is not understood at the pres- 
ent time. 

The endometrium, ivhieh is in the tiventy-third day of its cyclic de- 
A'-elopment, shoivs no predeeidual reaction, in spite of the probable 
presence of the OAUim for approximatelj^ 4 to 5 days. The conceptus 
has, hoAvever, elicited a moderate A’-ascular response around itself. The 
glands are actively secreting, although this feature is poorly illus- 
trated in the particular region photographed because of the edema and 
the relative scarcity of glands. 

Age of Embryo . — The probable fertile coitus took place on the thir- 
teenth day of the cycle, 12.5 days prior to operation. There Avere 
several subsequent coital dates Avithin the estimated OAUilation time, 
but had conception resulted from any of these, the oAumi Avould haA'e 
been younger than its obAdous deA^elopmental age AAdiich is intermediate 
betAveen the 11.5- and 12.5-day specimens; this conceptus has accord- 
ingly been dated as 12 days old. 

5. The 12.5-Day Specimen (Al-7700) 

Loiv-Poiuer Examination Prior to Section. — The OAunn appeared as a 
tiny translucent A^esiele, slightly less than 1 mm. in diameter, in the 
midst of a hemorrhagic and/or congested area 7.0 by 10.0 mm., situated 
as recorded in Table I. At the peiipheiy of the tinj^ vesicle Avas a 
brilliant, 0.9 mm. hair-line red circle representing the maternal blood 
Avithin the trophoblastic lacunae. 


Fig, 4 . — ^Tho 12.0-(iay ovum. Ro-7950. A. A surface view of the implantation site 
(photographed under Huid). The ovum is situated beneath the oval ulcer, just above 
the wedge-shaped area of endometrium. X22. , , , , i 

B. A comparable view of the implantation site after the specimen had been cleared. 

The ovum is clearly seen in the center of the photograpli as a white, ring-Iike object. 
The central portion represents tlie chorionic cavity, wliile tlie iieripheral portion is 
the trophoblastic shell containing lacunae. X22. , 

C. A mid-cross section of tlie ovum and surrounding endornetrium. The former 
is in essentiallv the same stage of development as tlie ova Si-7G99 (Fig. 3C) and 
Al-7700 (Fig. 51?) . The endometrium, however, is much younger; i.e., 23 days, in- 
stead of 25 and 20 days, resiiectively. The ovum, therefore, either implanted at a 
younger stage of its development or on endometrium that was less mature than those 
of the above-mentioned specimens. XlOO. 
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After fixation, tlie A^esicle (Fig. 5A) measured 1.26 mm. in diameter 
and was raised 0.1 mm. above the surrounding endometrium. The 
latter showed fine wrinkling of its epithelial surface between the stel- 
late crevices of the gland mouths. 

Sectioned Specimen. — The ovum (Fig. 5B) is slightly more advanced 
in its dcA^elopment than the 12.0-day stage, although the embryo proper 
is not significantly different. The egg is less deeply implanted and 
hence 2 iot as completely covei'ed by regenerating maternal epithelium. 
Indeed, some of the ovei’ljdng tissue is necrotic, probably as a result 
of interference Avith its blood supply by the oAuim undeimeath. 

(a) Trophoblast. — Correlated AAoth a more superficial implantation is 
a relativel}^ poorly deA>'eloped abembryonie trophoblast. 

i. SyncytiotropJioblast. — ElseAvhere the trophoblast shoAA^s large, AA'ell- 
filled lacunae AAuthin the peripheral s.yneytiotroph oblast. 

ii. C ytotrophoblast. — The ejdotrophoblast noAV assumes a more active 
role. Prominent primordia of chorionic villi, arising from the inner 
cytotrophoblastie shell, are groAving supei’ficially through the surround- 
ing syneytiotrophoblast to lay the foundation for the primitive auIIous 
stage. 

The endometi'ium, Avhieh is ehai’acteristic of the tAA-enty-sixth day of 
development, shoAvs edema, as Avell as a moderate predeeidual and 
secretory reaction. Near the conceptus, the sinusoids of the endome- 
trium are prominent and slightly congested. Hemorrhage has oc- 
curred in the endometrial stroma from nearb.A^ sinusoids, many of 
Avhieh have definite defects in their endothelial lining. A fairly early 
decidual reaction is present in the stroma about the ovum and shoAvs 
mild leuboeytie infiltration. 

Age of Embryo. — The single and therefore lAudoubtedly fertile coitus 
took place on the fifteenth day of the ejmle, 13.5 days pi-ior to opera- 
tion. Therefore the conceptus cannot be older than 13.5 days. On the 
basis of its morphologic development, its age has been estimated as ap- 
proximately 12 to 13 days. 


B. Villous Ova* 

Tavo examples of the primitive auHous stage (Ru-7801 and Bu-7802) 
AAull be briefly described in order to trace the development of the 
Aullous ova up to a more familiar phase of chorionic development. Also 
these specimens aagII serve for comparison AA’ith one of the pathologic 
ova (Br-7800) AAdiich failed to dcA'^elop chorionic Aulli because of some 
defect in the trophoblast. 

*Theso two ova are being described in detail by Doctor C. H. Heiiser, of tbe 
Carnegie Institution of AA’^asliington, Department of Embryologj', for publication m 
tbe near future. 


Fig. 5. — The 12.5-day ovum, Al-7700. A. A surface view (under fluid) of the 
implantation site. This specimen is relatively shallowly implanted, as compared to 
the three previous ones (Figs. 2-4), and hence Uie ovum creates a more prominent 
elevation of the endometrium. Some of this prominence is, however, due to in^easing 
maturitv of the ovum, as also seen, for example, in the 13.5-day specimen (rig. b). 
X23. 

B. A mid-cross section of the ovum and surrounding endometrium. Tiii.s specimen 
differs from the two preceding ones (Figs. 3 and 4) in that the primordia^ of in . 
chorionic villi are more fully developed. Such primordia are best seen at -l -anu 
‘•S o’clock" as proliferatio- ' " ■ ■■- - Anincreasedamountofmatem.il 


blood is present in the 
early decidu.al reaction at 
specimen (Fig. 3C). XIOO. 


future intervillous space). _ 'The 
ore advanced than in the ll.j-day 
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1. The 13.5-Day Specimen (Bu-7801) 

Low-Poiver Examination Prior to Fixation . — In the fresh specimen, 
the implantation site appeared as a somewhat conical elevation 3.6 by 
3.06 mm., surmounted by a hemorrhagic roughened area, 1.8 by 2.16 
mm., from which issued a bright hemorrhagic tab measuring 2.0 by 
3.0 mm. 

There was no hemorrhage or congestion in the surrounding endome- 
trium, as had been the case in both the 11.5- and the 12.5-day specimens. 

After fixation (Fig. 6A), these various features were accentuated, 
except for color changes. The roughened, hemorrhagic area could now 
be seen to be due to a cap-like formation of fibrin and old blood clot, 
the so-called “Sehlusscoagulum” of Peters. 

The epithelial surface of the endometrium disappeared under the 
overhanging edge of this cap, much as the skin disappears under the 
edge of a moderately old scab. The surrounding endometrium showed 
a coarsely but irregularly convoluted sui-face with numerous fine wrinkles 
and fairly prominent stellate gland openings. The gross picture of the 
endometrium was suggestive of early or developing decidua. 

Sectioned Specimen . — 

(a) Development of Chorionic Membrane . — The most prominent fea- 
ture in this ovum (Fig. 6J5) is the formation of simple unbranched 
chorionic villi from the irregular framework of eytotrophoblast which 
is clothed by the syneytiotrophoblast lining the intervillous space. 
Active groAVth of the eytotrophoblast toward the periphery of the ovum 
is apparently displacing the remnants of syneytiotrophoblast. The 
latter are beginning to appear in the surrounding decidua as placental 
site giant cells. This portion of the implantation site has been investi- 
gated in both man and the macaque by Ramsey.’® 

There is now a distinct chorionic membrane composed of the outer 
syncytium and the inner Langhans’ epithelial layer. The latter is ad- 
jacent to the prominent raesoblastie layer lining the chorionic cavity. 
In situ angio- and mesogenesis are still active in the mesenchymal tips 
of growing villi and, to a lesser extent, on the inner surface of the 
chorionic membrane. 

The endometrium of the implantation site shows marked vascular 
resijonse to the presence of the conceptus (Fig. 6R) in the form of 
large, thin-walled sinusoids containing relatively little blood. Hemor- 
rhage has occurred into a dilated gland beneath the ovum, due to ero- 
sion of the epithelium by the trophoblast, followed bj^ reflux bleeding 
from the intervillous space. There is marked, early decidual response 
about the ovum. Associated Avith this altered stroma, are infiltrating, 
placental site giant cells derived from the cast-off, early, peripheral 
syneytiotrophoblast. The surface epithelium is attempting to close in 


Fig-. G. — The 13.5-day ovum, Ru-7S01. A, The surface view (under fluid) of tlie 
implantation site. The endometrium is now beginning to assume the “pigsKin” ap- 
pearance of decidua. The completely implanted ovum is covered by an operculum, or 
•'Sehlusscoagulum,” from whicli fresh maternal blood is escaping. The latter is seen 
as the irregular tab to the right of tlie elevation m.ade by the ovum. X8. 

B. A mid-cross section, low-power, of the ovum and surrounding endometrium. 
The chorionic villi have formed, and are either simple in tjme or show early branch- 
ing. A considerable amount of maternal blood is within the interviilous space, h:n'ing 
gained access tlierein from vessels not appearing in this photograph, as well as ifohi 
the large, dilated sinusoid seen at the left. The blood beneath the ovum is within 
a gland, due to communication of the latter with the intervillous space, riie decidua 
around the ovum contains many placental site giant cells, derived from Die ‘ desqua- 
mated” cells of the primitive syneytiotrophoblast. Tlie embr^•o. deviating to the '‘ight 
of the implantation .axis, now has a well-developed .amnion (to the right) and yolK 
sac (to the left). The operculum is shown above the ovum. X35. 
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the defect created by the implanting ovum, but much of the embryonic 
pole of the latter is devoid of any covering except the "Schlusscoagu- 
lum.” Beneath this is a relatively large blood space, the intervillous 
space, the maternal blood from which has seeped out through and 
under the “Sehlusseoagulum ” to cause the hemorrhage seen in the 
fresh specimen. Elsewhere, the endometrium is actively secretory, 
vascular, and in the stage of early but definite decidual formation 
about the spiral arterioles and beneath the surface epithelium. 

(b) Embryo . — The embryo has now assumed its more familiar form 
and possesses a typical yolk sac and amniotic cavity. The epithelial 
portion, or embiyonie shield, howevei*. still consists only of a dorsal 
ectoderm and a ventral yolk sac entoderm. 

The amnion, in places, is double-layered, as is the yolk sac, but no 
hematopoiesis is present in the wall of the latter. The exoeoelomic 
membrane (Heuser’s) has disintegrated, leaving several vesicular frag- 
ments within the chorionic cavity. It is thought by some (Heuser^‘‘) 
that this membrane is the primitive precursor of the yolk sae and that 
the latter is in some way, as yet not fully understood, derived from it. 
Others, including the authors, believe it to be merely the lining of the 
chorionic cavity, or, conversely, the boundary of the exocoelom, de- 
rived from the primitive mesoblastic cells lining the chorionic cavity. 

Age of Ovum . — There were no accurately recorded coital data, but, 
on the basis of its morphology, this specimen, which is similar in its 
general development to the famous Peters’ ovum, was estimated to be 
between 13 and 14 days of age. 

2. The 16.5-Day Specimen (Bu-7802) 

Low-Poiver Examination Prior to Section . — In the fresh, the ovum 
was seen as a slightly oval, raised, plateau-like area, measuring 5.0 by 
6.0 mm. The elevated portion was slightly translucent and presented 
a finely mottled, hemorrhagic and/or congested appearance. Surround- 
ing the raised area, was a collar of bright red surface hemorrhage 
varying from 0.7 to 2.0 mm. in width (Fig. 7A). 

Following fixation, the “Sehlusseoagulum,” or closing cap, could 
be readily distinguished and measured 3.96 by 5.4 mm. The edges 
were curled up and the epithelium of the adjacent endometrium dis- 
appeared beneath the scab-like structure. The recent hemorrhage arose 
from beneath the edge of the latter. 

The endometrium showed a moderately coarse irregularity of its 
.surface which in general was markedly wrinkled. Gland openings 
were not as pi'ominent as in previous specimens. 

Sectioned Specimen . — 

(a) Chorion . — Tlie ovum now po.ssesses early branching chorionic 
villi attached to a well-defined and moderately mature chorionic mem- 
lirane (Fig. IB). Discontinuous vascular primordia arc present in the 


Fig-. 7. — The lG.5-clay ovum, BU-7S02. A. The surface view (under fluid) of the 
implantation site showing the operculum, recent liemorrhage, and the cany aeciau.ii 
reaction of the endometrium. XG- . rr^i • 

B. A mid-cross section of the ovum and Us surrounding- endometrium. This speci- 
men differs from the preceding one (Fig. 6) in that the cliorionic villi are more com- 
plex and the maternal vascular response more pronounced. Note the large, 
sinusoid in the lower left-hand corner of the photograph. It is striking that inerc 
is comparatively little blood in the intervillous space in comparison to the size oi 
the sinusoidal system that will ultimately supply the ovum with blood. The 
has now lost its bilaminar character and’ shows what appears to be primitive 
formation with early mesoderm formation. The yolFc sac is more advanced ^n 
possesses a double * wall. Between the amnion and the chorion is a mass o 
mesenchyma — a potential amniotic duct. X30. 
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mesoblastic eomiective tissue of the chorion and its yilli- Tli® cjdo- 
trophohlast at the tips of the villi shows more progress in its peripheral 
growth toward the goal of ultimately forming a ne^y shell of tropho- 
blast to replace the early peripheral shell of syncytiotrophohlast. It 
Avould appear that the eytotrophoblast through this phase of villous 
formation follows the sjmcjdiotrophoblastic frameivork which was 
formed earlier by the vacuolization of the solid syncytiotrophohlast. 

Microscopically, the endometrium about the ovum, as elsewhere, 
shows an increasing vascularity and decidual reaction, as compared to 
the preceding specimen. 

(b) Eviiryo. — The embryo shows some progress over the previous 
stage; the primitive streak is present and true mesoderm is forming. 
There are suggestions of vessels in the wall of the rapidlj’’ maturing 
yolk sac. The amnion is attached to the chorionic membrane by what 
appears to be an amniotie duct primordium. 

Age of Ovum. — The degree of development of this conceptus is com- 
patible with the assigned age of 16.5 days which woiild place concep- 
tion on the third coital date recorded within the estimated omilation 
time. Since, however, intercourse also took place 2 days before and 
2 days after this date, the exact fei’tilization age cannot be established. 

II. Abnormal Ova 

Having outlined briefly the main features typical of the 7 early nor- 
mal ova, we will go on now to consider the principal characteristics 
of the 5 pathologic ova recovered in the course of our investigation. 
No attempt will be made to assign definite developmental ages to these 
specimens, for, since in every case, one or more of their component 
structures is pathologic or even absent, it is difficult to estimate accu- 
rately their absolute or even their relative ages. However, the speci- 
mens will be described in the order of their apparent developmental 
ages, on the basis of clinical as well as available embiyologic data. 
Other pertinent information relating to these specimens is summarized 
in Table II. 

1. A Previllous Ouum With Defective Trophohla^t and 
Absent Embryo (Be-7771) 

Loiv-Poiver Examination Prior to Section. — ^Before fixation, the im- 
plantation site appeared as a tiny, polypoid structure approximately 

1.0 mm. in diameter. On the tip of the polyp was a hemorrhagic mass 

4.0 mm. in diameter, the base of which wms extremely vascular. Aside 
from these features, it did not differ from several other polyps present 
in the uterus, iniether the OAuim implanted in a polyp, or whether 
the implantation site became polypoid, is difficult to determine. Prob- 
ably the former occurred, since the endometrium largely surrounds the 
ovum and the latter is above the general level of the endometrium. At 
any rate other polyps were present, and it is conceivable than an ovum 
could attach itself to such a structure. 

During the process of dehydration which followed fixation, the hem- 
oiThagie portion became detached from the tip of the implantation site 
(big. 8A). The polypoid area now measured 1.07 by 0.8 mm in diam- 
eter and was elevated 1.07 mm. above the endometrial surface 
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The endometrium, characteristic of the mature stage, showed stel- 
late crevices of gland mouths and moderate fine wi’inkling of the in- 
tervening surface. 

Sectioned Specimen . — The ovum (Fig. SB) is a mere troiihohlastic 
shell, and by no means a perfect one. The chorionic caAuty is ex- 
tremely small and shows abortive attempts to form mesoblast and 
possiblj^ also a Heuser’s membrane. There is moderate eytotrophoblast 
formation, but the syneytiotrophoblast is scanty with excessive dilata- 
tion of the lacunae. The maternal blood has begun to clot within the 
lacunae ; this probably represents the initial step in the cutting off of 
nutriment to the ovum which Avould eventually have led to its death. 
The syneytiotrophoblast in contact with endometrium is negligible in 
amount and .shows none of the activity one associates with this tissue. 
Indeed, it seems largely to have degenerated, re.sulting in deposition of 
fibrinoid material. Similar material is deposited in degenerating tropho- 
blast associated with maturation of the placenta and in hydatidiform 
moles. 

The endometrium was characteristic of the twenty-seventh day of 
the cycle, and showed moderate predeeidual development, physiologic 
leucocytic infiltration, and secretory exhaustion of its glands. In the 
absence of pregnancy, menstruation would undoubtedly, have occurred 
very soon, and it might even have taken place in spite of the preg- 
nancy, because of the extremely defective condition of the ovum. The 
predecidua about the ovum is moderately prominent and contains many 
infiltrating macrophages and a few polymorphonuclear leucocytes. 

This specimen is of interest because it gives an insight into the patho- 
genesis of the largest single group (46 and 48 per cent, respectively, 
in Hertig’s'®’ two series) of spontaneously aborted ova, the patho- 
logic or blighted ova, which either contain no embryo, or at most an 
extremely defective one. 

Age of Ovum . — There were 4 recorded coital dates within the esti- 
mated ovulation time (days 14 through 20 of the cycle). The actual 
age of the specimen may be anywhei'e between 11.5 and 17.5 days, 
although it is probablj^ in its twelfth day of development. 

2. Slight U ijpoplasia of Trophohlast (Tr-7770) 

Low-Poiver Examination Prior to Section . — The implantation site ap- 
peared as a slightly eleimted, oval, hemorrhagic ring, 1.07 by 1.35 mm. 
in diameter (Fig. OA). Its center was ti-anslucent but showed finely 
stippled hemorrhagic areas. After fixation, this appearance was found 
to be due to the eiiithelial defect created b.y the ovum. The surround- 
ing endometrium was congested over a zone approximately 10 mm. m 
diameter. On the posterior wall, corresponding to the position of the 
implantation site, was a punched-out area, 2.5 mm. in diameter, with 
a hemorrhagic margin. This was similar to the hemorrhage opposite 
the imxilantation site of the normal 11.5-day stage. 


Fig. S. — A patiiologic previllou.s ovum nvitliout embryonic rudiment, Be-< i il. A. 
Surface view (under fluid) of tlie polypoid implantation site. The latter >s tiie 
edge of the uterine cjivity, the lateral sulcus of which is represented by the diagonal 
furrow to tlie left of the ovum. The roughened tissue to the left is the cut surface 
of the myometrium. Xl-1. 

B. A mid-cross section of this defective ovum showing an empty chorionic .sac em- 
bedded within a polj'poid mass of endometrium that has undergone a moderate 
cidual reaction. Aside from the obvious defect — the lack of an embrj'o — the 
presents a marked doflciency of trophoblastic development. The syncytlotrophoblastic 
element is vein- hypoplastic and shows marked dilatation of its lacunae. XlOe- 
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Fig. S. — For legend see opposite page. 











Fig. 9. — A pathologic previlIou.s ovum -with slight liypoplasia of tiie trophoblast 
Tr-7770. — A. Surface view (under fluid) of implantation site. Tiie hemorrhagic cita- 
tion. with the small, oval ulcer in the center, is caused by the implanted ovum. The 
endometrium resembles early decidua. X22. 

B. A mid-cross section of the ovum and its surrounding endometi'ium. Althougli 
tlie embrj'o and the attached exocoelomic membnane are essentially normal, the 
amount of primitive mesoblast. or connective tissue, lining tiie chorionic cavity is 
deflcicnt. Tiie cytotrophoblast is probably witliin normal limits of development, 
altliough the syncytiotrophoblast is moderately hypoplastic. The lacunae arc dilated 
and filled witli blood. The hemorrhage below’ the ovum is within a gland and is not 
necessarily pathologic, as shown by its occurrence in the normal 13.5-day specimen 
(Fig. 6B). The endometrium is normal. XIOO. 
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Sectioned Specimen . — The ovum itself (Fig. 95) is qizite similar to 
Si-T699, Re-T950, and A1-7T00 (Figs. 3C, 40, and 55, respectively). 
HoAvever, it is actually smaller than even the youngest of these, al- 
though certain features, such as the degree of primordial villous de- 
velopment and of hemorrhage into the trophoblastic lacunae, are quite 
advanced.. The trophoblast appears to he deficient, both relatively and 
absolutely, particularly with respect to the syncytial element. TJns 
deficiency is somewhat reminiscent of the previous specimen, Be-<(/l 
(Fig. 85 ) , although not to such a marked degree. 

The relative lack of primitive mesoblastic development within the 
chorionic cavity is also in keeping with the hypoplasia of the tropho- 
blast, since the latter gives rise to this future chorionic connective 
tissue. "Within the exoeoelom there is some deposition of filn'in, the 
source of which is not evident. 

Embryo . — The embryo is not I’emarkable except for its somewhat 
eccentric position, a feature observed in 2 of the normal specimens, 
Si-7699 and Ru-7801 (Figs. 3(7 and 65). 

The endometrium, typical of the twenty-fifth day of the cycle, showed 
saw-toothed, seci’eting glands, moderate predecidual reaction, and some 
dilatation of the vessels. In the neighborhood of the ovum, edema 
was fairly prominent, with early predecidual reaction, some recent 
hemorrhage, and slight leucocytic response. Vascular sinusoids were 
fairly prominent but often devoid of erythrocytes. Heinorrhage has 
occurred into an eroded gland similar to that seen in Fig. 65. The 
endometrial epithelium is defective over approximately one-half the 
implantation site with consequent direct exposure of the underlying 
trophoblast. 

Age of Ovum . — The probable fei'tile coitus took place on the eigh- 
teenth day of the cycle, 12.5 days prior to operation. An adclitional 
coital date recorded on the twenty-seventh day of the cycle is most 
likelj^ ziot significant. The assigned developmental age of approxi- 
mately 11.5 days is in keeping with the clinical history, as well as with 
the similarity of this conceptus to the 3 nonnal specimens of this general 
age group. 

3. Hypoplasia of Trophoblast (Er-7850) 

Lotv-Poiver Examination Prior to Section . — In the fresh specimen, the 
implantation site appeared as a crescent-shaped, hemorrhagic area, 
approximately 1.0 mm. in diameter, surrounded by a tiny, pearl-gray 
elevation which showed slight congestion or hemonhage. 

After fixation, the implantation site measured 1.44 by 1.62 mm. and 
was elevated 0.35 mm. above the endometrium (Fig. lOA). The 
“Sehlusscoagulum,” with its characteristic mottled hemorrhagic ap- 
pearance, was plainly visible, as was also the crescent-shaped area of 
hemorrhage; the latter, seen previously in the fresh specimen, Avas due 
to blood in the trophoblastic lacunae. 

Sectioned Specimen. — The most promment feature of this pathologic 
OAuun is the extreme dilatation and congestion of the trophoblasdc 
lacunae (Fig. 105). The sync 5 qiotrophoblast is very hvpoplastic, its 
substance being reduced to a relatiA-ely fcAv tiny, 'irregular strands 
lying betAveen the hypoplastic chorionic membrane amf the thin pe- 
ripheral shell of degenerated syncytiotrophoblast. Curiously enough, 
the best cytotrophoblastic development, as Avell as the correlated meso- 
blast formation, is seen on the abembryonie pole Avhere the maternal 
blood supply is least abundant. The lacunae are dircctlv continuous 
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Y'itli the “Selilusseoagultim,” and the blood within these spaces has 
undoubtedly contributed largely to its formation. i 

The endometrium adjacent to the ovum shows a definite decidual 
reaction with pronounced leucocytic infiltration. There is rnoderate 
vascularity in response to the presence of the ovum, although, in keep- 
ing with this general stage of ovular development, the dilated sinusoids 
contain relatively little blood. Elsewhere, the endometrium is of the 
late secretory type with an early decidual reaction. There is some 
edema of the stroma and the vessels are large and congested. 

Embryo. — The embryo is not particularly remarkable. It possesses 
a bilaminar germ disc, an amnion and a well-defined exocoelomic mem- 
brane. It is slightly smaller than its pathologic contemporaiy (Fig. 
95), and definitely smaller than any of the 3 normal embryos of a 
similar stage of development. 

Age of Ovum. — Since this specimen most nearly resembles the nor- 
mal 12-day ovum (Ee-7950), fertile coitus probably took place on the 
eighteenth day of the cycle, 12.5 days prior to operation. "While coitus 
was also recorded on the fifteenth and twenty-first days, it seems un- 
likely that conception occurred on either of these occasions. 


4. A ShaUomly hnplanied Ovxim (8m-8000) 

Loxv-Poioer Examination Pxnor to Section. — The only evidence of the 
presence of this ovum was a 2.7 mm. bright red hemorrhagic mass of 
polypoid shape (Fig. IIA). 

The endometrium, after fixation, was characteristic of the late secre- 
tory phase ; the surface was finely wrinkled with only slightly promi- 
nent stellate crevices made by the mouths of the glands. 

Sectioned Specixnen. — The striking feature of this ovum is the shal- 
lomiess of its implantation (Figs. 115 and llC). While the tropho- 
blast is fairly normal for the eleA-enth day of dcAmlopment, one-half 
of the ovum projects above the endometrial surface and is covered 
only by the hemorrhage seen in the fresh specimen. As in the preAuous 
conceptus (Er-7850), which likewise is imperfectly implanted for its 
age, the hemorrhagic cap is continuous Avith the lacunar spaces from 
which the blood has escaped. 

The embryo is not remarkable for this stage of deA'^elopment, nor is 
the maternal reaction to the conceptus unusual. Here, therefore, is an 
example of an apparently normal ovum AAdiich has become poorly im- 
planted mid Avould probably have aborted in the not too distant future. 
If abortion did not occur, it is conceh-able that such an oAuim might 
lead to the formation of a circumAmllate placenta, a condition appar- 
ently associated Avith shalloAv implantation of an othenvise normal 
conceptus. 

Age of Omim.— The only possible fertile coitus had taken place on 
the sixteenth day of the cycle, 11.5 days prior to operation. The speci- 
men AA^as accordingly estimated to be 11 to 12 days old. 


5. Extreme Hypoplasia, of the Trophoblasf (Br-7800) 

Low-Poxver Examination Prior to Section.— Evidence for tiie presence 
of an implanted ovum Avas seen in a small hemorrhagic eleA'ation 3.78 
by 3.42 mm. (Pigs. 12A and 5). Beneath and to one side of the hem- 
orrhagic portion ^Yas a translucent eleA^ated area. 3.0 by 2.7 mm con- 
taiiiing a I'onnded, bluish spot, 0.7 mm. in diameter. The raised zone 
represented the ovum, and the bluish spot— the hemorrhage into a 
gland beneath the oAuim (Pig. 12C). 
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Fig. 11. — ^A shallowly implanted but otherwise normal ovum, Sm-SOOO. A. Lateral 
view of block of endometrium containing the implanting ovum. Note hemorrhage 
above the implantation site. X5. 

S. Low-power view of mid-eross section of implantation site to sliow tlic degree 
to which the ovum protrudes above the surrounding surface. The blood clot occupies 
the position of the usual operculum. X20. 

C. A detailed view of ovum (same section as Fig. IIB). Tlie essentially normal 
features of the o\'um are evident. Tiie break in the abembryonlc pole of the ovum 
is probably a traumatic artefact. For this stage of development (ca. 12 days), the 
ovum should be well embedded. XIOO. 
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Fis. 12. — A suppo.socllv early villous ovum with extreme hypoplasia of the tropho- 
blast, Br.-7800. A. Surface view (under Huid) of implantation site. The most promi- 
nent feature is a hemorrhagic mass on top of, and to a large extent replacing, the 
operculum, XS. 

B. Implantation site, later.al view, showing the hemorrhage on top of elevation 
made by implanting ovum. XS. 

C. A mid-cross section of the ovum and surrounding endometrium. The most 

striking feature in this specimen is the extreme hypoplasia of the trophoblast around 
three-quarters of the periphorj- and the marked abnormality of the remaining tropho- 
blast, An ovum containing an embryo in this stage of development (well-developed 
amnion and yolk sac) should be about 13 to 1! days of age. Compare tlie degree of 
trophoblastic development of this specimen with that of the normal 13.5-dav ovum 
(Fig. 6B). X35. 
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Sectioned Specimen. — The principal features of this eonceptiis are a 
very deficient trophoblast, but a relatively normal embryonic disc. The 
exocoelomie membrane has begun to break up and a definitive yolk 
sac has now formed. Approximately two-thirds of the trophoblastic 
shell is represented by an indiiferent or degenerated syncytium and 
only a very thin Langhans’ layer. The remaining one-third shows 
abortive attempts at syncytiotrophoblastie formation with lacunae con- 
taining maternal blood. No sign of villous formation is present, in 
spite of the fact that the degree of embiyonie development indicates 
that there should be numerous simple villi at this stage (Figs. 6B and 
IB). 

The remainder of the implantation site shows an excellent vascular 
and early decidual response. Hence the maternal environment per se 
does not appear to be abnormal. 

It would appear, therefore, that this ovum is definitely defective and 
that its trophoblast would not long support the growing embryo; hence 
abortion would probably have occurred in the near future. 

Age of Ovum. — There are several recorded coital dates, none of which, 
howmver, is critical. On the basis of the degree of development shown 
by the embryonic disc, the developmental age is approximately 13 to 
14 days. 

Discussion 

Even though the ages of the 5 normal iirevillous ova encompass a 
time interval of not more than 5 days, there are still many problems 
to be elucidated within this particular phase of ovular development, 
due to the scarcity of material illustrating critical stages. Among the 
questions that await further investigation, or are worthy of special 
comment, we may briefly mention the following : 

Biff erentiaiion of the Trophohlastic Elements. — How the two types of 
trophoblastic cells differentiate is largelj’" influenced bj" the manner in 
which the trophoblast responds to its initial contact ivith inatenial 
tissue. While the two fundamental types of cells appear to be laid 
down de novo, the possibility of their both arising from an indifferent 
trophoblast that forms immediately upon implantation cannot be en- 
tirelj'^ ruled out. 

Formation of the Trophohlastic Lacunae. — The time and mode of for- 
mation of the trophoblastic lacunae have not been satisfactorily de- 
termined by the study of our material. Whereas veiy earlj’^ Amcuoliza- 
tion of an occasional syncytiotrophoblastie mass does take place, most 
of the lacunar development occurs during the eighth and ninth days 
of groAvth. That the lacunae are at first isolated and then coalesce to 
form a functional intervillous space is evident from the specimens 
representing the tenth to the thirteenth days of development. It m 
probably significant that the new lacunae formed during these stages 
are associated Avith trophoblast that is eroding blood vessels, hence 
aUoAAung blood to enter the isolated lacuna prior to the latter’s coales- 
cence Avith the main lacunar system. This may possibly serve as a 
protective mechanism to prevent blood from flooding the entire system 
at once. After the vessel is adequately connected Avdth the isolated 
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lacuna, blood flow into the embryonic placenta is quite likely con- 
trolled by vascular tone. 

Nutrition of the Ovum— It is striking that during the first phase of 
implantation the trophoblast, and hence the ovum, obtains much of its 
nourishment from actual ingestion of maternal stroma. This, of course, 
mechanically facilitates implantation, but it j)robably is not the only 
reason for such a process. Even as late as the twelfth and thirteenth 
days of development there still remain evidences of phagocytosed ma- 
ternal tissue within the syncytio trophoblast. It is significant, perhaps, 
that the most active ingestion of such tissue is prior to the time when 
the trophoblast is in direct contact Avith maternal blood. 

The So-Called “Placental Sign’' in the Human Being— It is inter- 
esting that profound vascular disturbance in the endometrium of the 
implantation site does not occur until about the tAvelfth day AAdien one 
encounters, in this series, congestion and hemorrhage. As students, Ave 
Avere taught that hemorrhage probably took place early, and that this 
facilitated the nourishment of the ovum prior to the establishment of 
the uteroplacental eireulatioir. 

The presence of blood, or coagulum containing blood, on the surface 
of the implantation site, is AAmrthy of comment because it brings to 
mind the so-called “placental sign” in the macaque monkey, first de- 
scribed by Hartman.^' In the human being, it may conceivably be of 
practical significance in causing miscalculation of the estimated date 
of confinement, since it occurs at about the time of the first missed 
menstrual period. The pregnancy in AA'hich such hemorrhage, even 
thot\gh scanty, is iroticed by the patient and mistaken for a menstrual 
period, Avould appear to be one month shorter than is actually the case. 

Repair at the Implantation Site. — ^Tlie relative degree of epithelial 
repair of the defect created by the implanting oAuim varies among the 
specimens, and apparently depends upon the depth of implantation for 
any given degree of OAUilar development. Thus the reparative process 
has progressed to the slightest extent in tAvo pathologic OAm AAdiich are 
shalloAvly implanted. 

Endometrial and Ovidar Development. — The correlation of OAUilar and 
endometrial maturity deserves some speculation. On the basis of com- 
parative studies in the macaque, one Avould expect an 8- or 9-day blasto- 
cyst to implant on a 22- or 23-day secretory endometrium, the pattern of 
AA^hich would show relatively little Amriation in different specimens of 
this age group. As a sequel to this assumption, one would expect a given 
stage of ovular dcA-elopment to be associated Avith a definite correspond- 
ing endometrial phase, but such is not alAA-ays the ease. Thus, Avhereas 
the 12-day specimen of our series is embedded in 23-day secretory endo- 
metrium, the 9.5-day one is associated AAith 26-day endometrium. There 
can be only tAvo explanations for such discrepancy : either the OAnim im- 
plants at a variable stage of its deAmlopment, or it implants on endo- 
metrium that may vary in its degree of secretory development. The 
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latter may be due to delay in fertilization of the ovum, or to variations 
in the endometrium itself, on the basis of corpus luteum activity. Prob- 
ably both factors are concerned in this unexpected picture. Actually 
in the human being, the single implanted blastocyst available indicates 
that it can embed at the age of approximately 6 days on 20-day endo- 
metrium. The human ovum has also been found to implant as late as 
the twenty-third day, judging from the 9.5-day specimen, or as early as 
the eighteenth day, as was the ease in the 12-day one. A more exten- 
sive series Avill serve to elucidate this matter. 

Location of Embedment. — There was no correlation between the posi- 
tion of the imiilanted ovum and the side on Avhich the corresponding 
corpus luteum was found. The ovum may embed anywhere in the 
uterine cavity, irrespective of the ovary of origin. On the other hand, 
in our limited series there appears to be a definite correlation betAveen 
the position of the ovum and its condition : the normal ova Avere, A\dthout 
exception, recovered from the po.sterior Avail of the uterus, Avhile the 
abnoi’inal ones embedded on the anterior Avail. The importance of this 
finding is probably more apparent than real, since this series can hardly 
be statistically significant. 

Factors Influencing Condition of Ova. — From a preliminary suiTey 
of the pathologic material among our specimens, it is apparent that 
various types of abnormality are encountered. Most of them appear to be 
associated AAdth intrinsically defective OA’-a, although shalloAV implantation 
seems clearly to play a part in the pathogenesis of these future abortions. 
Whether the most defectiA^e ovum of the group (Be-7771) became abnor- 
mal because it implanted on an endometrial polyp, or AAdiether it Avas 
intrinsicallj’" abnormal, is impossible to determine. It is certain, judging 
from at least one of the other specimens (Br-7800, Fig. 12) that the 
endometrial environment cannot iiiAmriably be held responsible for tlie 
extreme degree of trophoblastic hypoplasia oliseiwed. 

Summary 

A series of 5 prcA’illous and 2 auIIous normal human oA-a, langing from 
7.5 to 16.5 days in developmental age, shoAvs that the human lila.stoeyst 
implants on the posterior AAmll, probably during the late sixth or neai’ly 
seA^enth day of its development, on endometrium that may range from the 
eighteenth to the Uventy-third da.A' of its development. Aetuall.A’ there 
are no precise data on the time of implantation, since the younge.st speci- 
men, and therefoie the most critical one Avith respect to this proce.ss, is 
already implanted. The figui'es giA'cn (late sixth or early seA’cntli day) 
are deduced on the basis of this younge.st specimen. Ea-cu youngei’ OA’a 
must be secured in order to determine the actual time of implantation. 

Trophoblast proliferates at the site of imjdantation Avhich, at first, 
consists of .solid cylo- and syneyliotrophoblast. The latter becomes vacu- 
olated on the eighth day to dcA’elop lacunae for the reception of maternal 
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blood on about the eleventli day. The eliorionie villi begin to form as 
eytoti’ophoblastic masses on the twelfth to thirteenth day and grow pe- 
ripherally along the syncytio trophoblastic framework, ultimately coa- 
lescing peripherally to displace the syneytiotrophoblast, except the por- 
tion lining the inter\dllous space. Remnants of the desquamated syn- 
cytiotrophoblast are encountered in the placental site as giant cells. 

A series of 5 abnormal previllous ova, the developmental ages of whieli 
range from approximately the eleventh to the fourteenth day, Irat which 
are difficult to interpret accurately because of their abnormality, shows a 
variety of conditions ranging fiom shallow implantation of an otheiuvise 
normal otoiu, through extreme hypoplasia of the trophoblast, to com- 
plete absence of the embiyonic mass. The patliologic ova were all found 
on the anterior wall of the uterus. 

A. Conclusions. — Normal Ova 

1. A series of normal previllous human ova, discovered in uteri re- 
moved surgically prior to the fiist missed menstrual period, is reported. 

2. The human blastocyst probably implants during tlie late sixth or 
early seventh day of its development on endometrium that may show the 
characteristics of the eighteenth to the twenty-third day of development, 

3. The solid syneytiotrophoblast of the early implanted blastocyst 
develops lacunae, beginning on the eightli day, wliich subsequently 
coalesce and begin to receive mateinal blood on about the eleventh day. 

4. Chorionic villi form from peri])herally growijig masses of cyto- 
trophoblast which arise from the chorionic meml)rane on about the 
twelfth day. 

5. The peripheral syncytiotrophoblastic shell of the previllous ovum is 
“desquamated” at approximately the same time as the cytotrophoblast 
of primitive villi makes contact with the decidua. 

6. The “placental site giant cells” are the remnants of this desqua- 
mated syneytiotrophoblast. 

B. Conclusions. — Abnormal Ova 

1. Five pathologic or pathologically implanted previllous ova, di.s- 
eovered in uteri removed surgically prior to the first menst 7 -ual period, 
are reported. 

2. Shallow embedment of one ovum apparently accounts for the ab- 
normality encountered in an otherwise normal nidation site. 

3. Varying degrees of trophoblastic hypoplasia are observed in 4 
intrinsically pathologic ova. 

4. Absence of the embryonic rudiment is seen in an ovum showing 
faulty trophoblastic development and apparently implanted on an ein 
dometrial polyp. 
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THE BLOOD VESSELS OF THE MYOMATOUS UTERUS 

Robert L. Faulkner, M.D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology, University Eospital and 
Western Feserve University Medical School) 

I N 1912 John A. SampsoiR published a paper about the blood supply of 
uterine myomas. There is no other similar study of the subject in the 
English language. This fact, if there were no others, would seem to 
warrant a review of the matter. 

The blood supply of myomas is obviously related to some of their de- 
generations; to the reasons why some myomatous uteri bleed while others 
do not; and finally there are interesting questions to be answered by one 
familiar with Sampson’s work as to the nature of the circulation of the 
individual tumor. For example, in general, he found each myoma a 
mass of proliferating arteries and in most instances could demonstrate 
few if anj'’ veins within the tumor substance. Sampson never believed 
this to be an injection fault and his opinion is apparently correct. 
Therefore, the mechanics of arteriovenous exchange in myomas is per- 
haps capable of clearer visualization than in his work. In a personal 
letter last j'ear, also, Sampson kindly expressed another problem to be 
checked: namely, whether in his injections — since he did not measure 
injection pressure he might have overinjected the arteries and iierhaps 
have filled the lymphatics — that being a possibility in this type of ana- 
tomical work. 

This paper does not propose to answer all of the questions of tumor 
degenerations and uterine bleeding but is the presentation of anatomical 
material obtained by the use of an injection medium new for this pur- 
pose, which allows the direct studj" of the blood vessels of the uterus 
and the myoma. 

Sampson’s work, as well as that of Bardon- in France, and Holmgren® 
in Stockholm, was done by injection of the myomatous uterus with 
colored gelatin, the pigment being either plain or radiopaque. Cross 
slices of the specimens were studied and stereoscopic radiographs made 
of some cross slices injected with radiopaque material. An accurate pic- 
ture of the circulation was thereby obtained in most instances from 
these preparations for, when properly made the blood vessels stood out 
plainly in the radiograph against the faint background of the specimen. 
However, the composite picture of the blood supply was always ob- 
tained indirectly, i.e., from study of stereoscopic radiographs. In the 
use of this method there wei-e many problems to be worked out as to 
proper x-ray exposure and in obtaining radiographs from the proper 
angles to show the vessels, because nobody could tell beforehand except 
in a general way, where the major vessels were going to bo. IMany such 
technical problems were avoided by the present method of study. 
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There are several anatomical methods available for the direct study of 
blood vessels, but most are difficult to use or at best result in incomplete 
injections. Because of some previous experience with synthetic liquid 
latex, hereafter for brevity called "Neoprene,” this substance was used 
as the injection medium. This material in the original state is a thin, 
iniUij^ fluid which needs onlj^ to be filtered to be ready to use. It does 
not have to be warmed nor does the specimen need to be warmed before 
injection, or cooled afterwards to set the injection medium. It coagu- 
lates instantly in acid which is added to the normal fixative used for the 
specimen after the injection is complete. 

After some trial two proprietary injection compounds of neoprene 
were chosen for use, one containing red pigment, the other black. The 
exact pigments in these compounds the manufacturer" would not dis- 
close. However, it is known that the black pigment does not have a 
granule size of over 2 microns and the red pigment size is not over 0.4 
microns. If it is remembered that the average red blood cell is 7 microns 
in diameter, it is obvious that neither of these pigments should fail to 
give a thorough injection. However, granule size is not the only con- 
sideration in the completeness of an anatomical injection. Surface ten- 
sion, vessel spasm, and mutual coagulating action of injection compound 
and tissues enter into the picture. Prom experience with neoprene, it 
is clear that under normal conditions it goes over into but not through 
the capillary bed. This same conclusion was reached by another 
worker^ using these compounds in injections of the kidney. 

After injection with neoprene the myomatous uterus was either pre- 
pared as a corrosion specimen or cleared by the Spalteholz method. One 
type of anatomical preparation served as a check on the other. 

This material lends itself naturally to the preparation of multicolored 
corrosion specimens. Tliese are specimens in which after injection the 
flesh is eaten off with acid leaving only the injected cast of the circula- 
tion. Such casts cannot be made after injections with gelatin. Wlien 
properly obtained with neojirene they resemble a multicolored rubber 
bath sponge. The routine preparation of corrosion specimens would 
seem to have the disadvantage that mici’oscopic sections are difficult to 
obtain without defects in the casts. However, all uteri studied by this 
method, were cut in half after fixation and only half of the specimen 
was corroded, or suitable further precautions were taken to protect the 
patient from whom the myoma was removed. The cervix was amputated 
and sectioned, since it does not inject in a surgical specimen, and sections 
were made of any suspicious tumors or suspicious ai’cas in the uterine 
cavity. The corrosion preparations were uniformly made by injecting 
the arteries with red neoprene and the veins with black. 

Neoprene will tolerate the Spalteholz clearing process ivhich, using 
slices of a gro.ss specimen, is roughly similar to preparation of a micro- 

•Amorican Anode, Inc.. Akron, Ohio. 
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scopic section. After injection the tumor is dehydrated in successive 
alcohols and then cleared in benzol and wintergreen oil. However, it 
was found that only the black pigment would stand this process without 
diffusion. Also it was learned very early that l)oth artei'ies and veins 
could not be injected for study in the cleared specimen because of the 
resulting confusion caused by the heavy black injection. For simplicit;\ , 
also, only uteri containing single or at the most two or three myomas 
were studied by this method. 

The clearing process when properly carried out, though quite time 
consuming, results in excellent specimens for study of the arterial system. 

Injection Methods 

When utilizing surgical specimens it was found necessary, as a rule, 
to use those removed personally so that proper ])edicles would remain 
for eannulation and undue injuiy to the tumor avoided during operation. 
Small glass cannulas (Fig. 3) were inserted into Imth uterine arteries 
and veins of the freshly removed specimen and at low pressure the blood 
washed out by connection to the arterial cannulas. There is a great 
differences of practice among anatomists in this detail. Washing may be 
done briefly, not at all, or thoroughly. With this injection medium the 
most satisfactory injections were obtained after washing the specimen 
thoroughly with cold tap water for an hour or two, even at the expense 
of some edema. Thorough blanching of the specimen was thereby ob- 
tained. The uterus was then covered and put in the refrigerator over- 
night and the injection done the next day, there being at this time al- 
most complete disappearance of the edema. During the washing all 
gross vessels which leaked were ligated. It was found that injection was 
more difficult if performed later than twenty-four hours for the reason 
that leaking points previously tied off usually let go, probably from 
softening of the suture material. 

The neoprene injection compound after filtering was introduced into 
the vessels from a simple pressure bottle to which was connected a mer- 
cury manometer. The pressure used never exceeded 180 mm. of mer- 
cury for arteries, and 120 mm. of mercniy for veins. The end point of 
injection for arteries was an easy matter because the arterial system 
ffiled promptly and the end point could be determined visually, the in- 
jection being complete when vessels distant from the point of in- 
jection were full. The venous injection was considerably slower and 
completeness often required some gentle massage of the uterus. When 
the veins properly filled the uterus turned black, the color of the injec- 
tion mass, and wherever there was uterine muscle the specimen was 
slightly swollen and tense. The sensation of filling the venous sinuses 
of the uterus was that of slowly filling a hot water bottle. During in- 
jection small leaks were stopped by sopping with an alcohol sponge. 

After injection of one or both circulations, the uterus was placed at 
once m 5 per cent formaldehyde strongly acidified with acetic acid. 
When thoroughly fixed, depending on the size of the specimen, from 
several days to several weeks, it was cut in half usually lengthwise an- 
teroposteriorly and the cut surface of one or both halves Avas photo- 
graphed. Tumors to be corroded were then placed in commercial hydro- 
chloric acid in the incubator until digested. Specimens to be cleared 
were further sliced into thin slices not quite completing the cuts and 
started through the dehydrating alcohols. ” 
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The Blood Vessels of the Normal Uterus 

The arteries of the normal uterus follow a fairly constant and definite 
pattern (Pigs. 1 and 2). The course of the uterine artery along each 
side of the utenis and its free anastomosis with the ovarian artery on 
the same side is well Imown. It is also well known that one uterine artery 
anastomoses freely with the other It is interesting in these specimens 
that the ovarian artery usually comes off about lialfway up unless dis- 
torted by the presence of a mimma. Prom the uteroovarian anastomosis 
a large branch of the uterine artery usually goes on over the fundus. 
The fundal branch however is not always an exact continuation of the 
uterine (Pig. 1). Prom each uterine artery low down numerous cervi- 
cal branches course downward but in surgical specimens they are lost 
by stripping off during operation. Prom the level of the internal os each 
uterine artery gives rise to short bi-anches which arch around and pene- 
trate the front or back of the uterus and to these the term “arcuate” has 
been given. They lie between the outer and middle third of the uterine 
wall either front or back. They branch at once into man.y branches 
which course over the outside of the uterus, and anastomose freely ivith 
similar branches from the opposite uterine artery. It is through this 
peripheral anastomosis that free communication from one artery to the 
other takes place. Prom the arcuate arteries, also, and all pointing 
toward the uterine cavity, the tortuous radial arteries arise. These 
Iiranch near their liases but terminally end up toward the endometrium 
(Fig. 2). 

In corrosion specimens there is ahvays a small arteriolar tuft on the 
end of each radial artery which points toward the endometrium. These 
vessels are at present not considered to be the spiral arterioles of the en- 
dometrium itself, because it is uncertain that the injection mass enters 
them regularlj’’. Tliey are not visible in cleared specimens. 

The uterine veins apparently contain no valves and may be easily 
injected. As said before the venous supply of the utei’us is rich._ The 
uterus during injection turns completely black from the pigment in the 
neoprene and the process of venous injection reminds one of filling a hot 
vmter bottle. A rich plexus in the endometrium, which usually fiUs, is 
fed by the terminal branches of the radial arteries and communicates 
with the large and rich plexus in the myometrium. There is a zone of 
myometrium about the uterine cavity which is relatively anemic ve- 
nously and appears on the cut surface of all gross specimens (Pigs. 8 and 
11). About the periphery of the myometrium there are collecting veins, 
usually accompanying the arcuate arteries, which convey the vmious 
blood of tlie uterus to the uterine veins overlying the uterine arteries in 
the broad ligament. 

It is needless to say that aside from the variations in the uterine blood 
vessels produced bj^ myomas they naturally vaiy vdth the age of tlic 
patient and with the phase of the menstrual cycle. This is especially 
true of the veins. It is the rule in the woman who is near a menstrual 
]ieriod, or bleeding, to find the endometrium well injected venously and 
the injeetion mass even in the uterine cavity (Pig. 8). 

The Blood Vessels of Myomas 

In corrosion specimens the direct observation of the blood vessels of 
the uterus and its contained myomas is easy. The black venous injec- 
tion ma.ss is so hea\y that the general contour of the specimen is retained 
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Fig. 1. — Corrosion cast of -uterus showing black venous mass and uterine arteries 
with arcuate branches. Uterine veins cut away. Fundal branch toward top on 
either side. 



- e; 



Fig. 2. — ^Arterial pattern of uterus. Spalteholz cleared 
in uterine wall. Cervix does not inject in 


preparation. One small mvoma 
a surgical specimen. 
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and from this elastic sponge the red arteries may be dissected out if de- 
sired. The actual myoma is usually a mass of branching arteries con- 
taining few or no veins The veins are usually concentrated about the 
periphery of the tumor, and enter it only a. short distance or not at all. 
The arterial mass of vessels may be rolled out of its bed in the corrosion 
preparation and remain attached to the uterus only by its feeding radi- 
cals. 



Fig. 3. — Specimen ready to inject. Long cannulas are in uterine veins. Smali mas.s 

under myoma is an ovary. 


From the injections of many different tumors it is obvious, as is well 
knovm, that myomas vary greatly in vascularity. In some the mass oi 
arteries will be almost as large as the tumor itself, in others the cast 
will be much smaller. Holmgren’s idea that white compact m.yomas 
have fewer vessels is not borne out in tliis study. As far as the degree 
of arterial proliferation is concerned no definite rules can be made but, 
there is the impression that some pink myomas especially those of eoarser 
texture are apt to contain a few veins and show less arterial prolifera- 
tion. This is logical in that less arterial proliferation is necessary to 
reach the venous circulation. Larger tumors seem more vascular but 
probably have no more vessels actually, the mass being larger because 
of proliferation necessaiw to keep pace with gi’OAvth of tlie tumor. 

In any myoma the arteries are coarse as they enter the tumor and 
branch over its surface. When an indi^ddual vessel in a myoma rs 
teased out it is found to be very ai’borescent, .some branches entering tiic 
substance of tlie tumor for quite a distance and others not so far. There 
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are branches connecting with other vessels approaching from other por- 
tions of the tumor. Each branched artery at the end of its finer radicals 
in the substance of the myoma presents a fine tnft of vessels similar to 
those at the end of the radial arteries in the uterus. Under the micro- 
scope these tufts seem to be arterioles. As separate vessels they are not 
visible to the naked eye in the corrosion specimen and certainly do not 
appear in x-ray plates or in the Spalteholz cleared specimen. The 
presence of these tufts suggests tliat tliere is a capillary bed in the myo- 
ma which, from the position of the veins, must drain toward the periph- 
ery of the tumor to empty into the venous system. Therefore, from 
study of corrosion specimens it would seem that ordinary arteriovenous 
exchange in a myoma is through the medium of a capillary bed. No evi- 
dence from dissection of the easts was ever found that the same artery 
could carry blood in and out of a myoma. There is also no evidence at 
present that injection fills lymphatics. 



Corrosion cast of specimen in Fig. 3. Venous mass dissected to 

tortuous arteries of riglit uteroovarian anastomosis with arc over fundus 
Wor®/tl uterine arterj- very small. Myoma is a masi of nro 

hferated arteries. Host of veins over the myoma have been removed. ^ ° 


Although the uterus is a mass of veins and is almost correctly spoken 

^ ei5 tai into the myoma itseK. Myomas of coarse texture or as stated 
above some pink myomas, occasionally show a scant venous injection of 

evidence to indicate that the failure to 
mjeet tlie veins in a myoma is not the fault of the medium or method 
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Pig. 5. — Veins over the surface of a pedunculated myoma forcibly injected. Spalte- 
holz cleared specimen. No veins penetrated the tumor more than 2 cm. Solid biacK 
injection below is a portion of the uterus. 



Fig. 0. — Spalteholz cleared specimen. Large myoma to left 9 cm. in 
only one nutrient arterj'. Degeneration. Other smaller myomas in uterus naa oeit 
blood supply. 
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Evgi’j’' device was employed to force tlie venous injection mass into any 
veins that might be in the substance of the tumor. In one instance (Fig. 
5), the pedicle of a pedunculated myoma and the veins over its surface 
were thoroughly “milked” and still no venous material went very far 
below the surface. There is certainly never a venous supply in a myoma 
approaching the richness of that in the myometrium. 

As is well known, the arteries and veins of the uterus containing 
fibroids are frequently much increased in size, especially in larger 
tumors. One is struck with the fact that in a uterus containing many 
myomas there ma 3 ^ be a division of labor, so to speak, between the uter- 
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Pig. 7. — ^Arteries around a submucous myoma under endometrium. Spalteholz 
cleared specimen. This myoma received branches at opposite poles from each uterine 
artery. 


ine vessels, one artery feeding some of the tumors, the other uterine 
running to the others (Figs. 8, 9 and 10). In the case of manj’- intra- 
mural tumors of good size there are branches to the tumor from a vas- 
cular arc in the uterus contributed to by one uterine and both ovarian 
vessels. The other uterine vessel maj*^ be vert' small bj' comparison 
(Fig. 4). Anastomotic branches from one side of the uterus to the 
other maj’^ become quite large and conspicuous. 

Intramural myomas of any size are very rarely found without three 
or four nutrient vessels entering its substance. The vessels are all 
branches of a vascular arc in the uterus and usually enter the tumor at 
opposite poles. It is quite clear that any myoma of larger size which has 
only one nutrient vessel is to be considered undernourished and may al- 
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rig. S. — Myomas in uterus removed during menstruation. Largest myoma S cni. 
in diameter. Black venous mass in uterine cavity. Occasional veins injected in 
larger tumor with mass of proliferated arteries smaller than normal. Tumor to left 
is compound myoma with veins between nodules, two of which show small areas ol 
degeneration. 



Fig. 9. — Posterior view of specimen in Fig. S. Veins partly removed. 
to large tumor. Large ones to smaller compound myoma (bottom of picture;, r 
culated tumor split open to show internal arteri.al mass proliferated from t;\o 


arteries. 
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Pie. 11. — Compact intramural 


myoma. Xo veins could be Injected in this tumor. 
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ready show signs of degentration (Fig. 6). In very small myomas it 
may be difficult to tell whether there are multiple nutrient vessels or not. 
Frequently the substance of the tumor seems to be fed by the arborescent 
proliferation of one small artery, but there is no reason why neighbor- 
ing arteries in the myometrium might not be sending in small short 
branches. As stated above, it is very jilain that this happens in larger 
tumors. (Figs. 11, 12, 13.) 



Pig. 12. — Major arteries dissected from cast of entire specimen in Fig. 11. Near lower 
end of right uterine artery is the arterial mass of a small myoma. 


It is probably true that the correct picture of the blood vessels of a 
myoma cannot be obtained from the study of pedunculated nodules. As 
the myoma is extruded from the uterus some of the branches feeding it 
may become of secondary importance and on occasion there may finally 
appear to be only one nutrient arteiy. Such a tumor degenerates unless 
it acquires collateral vessels from an adjacent structure such as omen- 
tum, etc. As a rule in subserous and pedunculated myomas that show no 
degeneration or parasitism, the pedicle or base is made up of many 
arterial branches from the aforesaid arc in tlie uterus, the only change 
from tlie intramural position being tliat their polarity is disturbed : viz., 
the vessels now enter the capsule of the tumor all at one point. The same 
is true of well pedunculated submucous myomas, but in submucous myo- 
mas still fairly well embedded in the Avail of the uterus, it has been oh- 
sex’ved tliat nutrient Amssels still enter the tumor from the myometrium 
at opposite poles. 

Similar to Sampson’s obseiwations no good Amnous injections haA'C 
been obtained of the endometrium OA-er the projecting surface of a sub- 
mucous myoma. The arteries oA'er tlie surface of the tumor are intact 
and under the endometrium in the capsule of the tumor (Fig. 7). There- 
fore, Avith relative anemia OA'er a submucous myoma, it is evident that 
unless ulcerated, the uterine bleeding frequently accompanying such 
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Fig. 13. — The blooJ vessels of the myomatous uterus. Corrosion cast of the half 
specimen of Fig. 11. Red arterial mass of myoma rolled up out of its bed showing 
tile niitrient vessels. Radial arteries project toward uterine cavity below. This pic- 
ture snows very well the nature of the coiTosion preparation. 
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tumors does not come from the tumor itself, but is, when present, from 
the endometrium near-bj’’ which sometimes injects heavily with the 
venous mass. The endometrium may be normal or abnormal histologi- 
cally but it seems logical to conclude that the bleeding may be contrib- 
uted to by poor contracting power of the uterus due to the presence of 
the tumor. 

Mention must be made of some myomas which on injection show ad- 
mixture of arterial and venous injection masses. No absolute statement 
to cover all eases can be made as to the cause of this abnormality of in- 
jection but there is the impression that it is usually due to injury of the 
specimen during its removal. With the rich venous bed of the uterus and 
the large veins about the periphery of myomas, it is not surprising that 
the venous system might easily fill rvith any arterial mass set free any- 
where within the specimen. This is what usually happened although 
occasionally the venous injection mass also seemed to flow back into the 
arteries. These specimens are rare and further study of them is being 
made to form some conclusion as to the presence or absence of actual 
arteriovenous fistulas in myomas. If free communications exist a revival 
of some of the older ideas about mjmma heart might be in order. Four 
such specimens in the first sixty studied were encountered and injury 
was proved in both of two smaller ones. In two larger specimens injury 
was not found and the specimens were discarded. 

Summary 

Employing anatomical methods which allow the direct inspection of 
the blood supply of the myomatous uterus, the distortions in the blood 
vessels of the uterus caused by these tumors and the intrinsic vessels of 
the tumors themselves were studied. The fact that most myomas are a 
mass of proliferating arteries and contain few or no veins within their 
substance is confirmed. No normal myoma has only one nutrient arterjL 
The frequent arteriolar tufts seen in corrosion specimens are pointed 
out as evidence that a rich capillary bed probably exists, emptying 
toward the periphery of the tumor. No evidence of blood entering and 
leaving a myoma by arterial channels was found. Free arteriovenous 
anastomoses were encountered four times in sixty specimens but probably 
were tumors injured at operation. Even overiiijection of arteries does 
not fill lymphatics in or around myomas. 
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FALLACIES IN SOFT TISSUE PLACENTOGKAPHY- 

Chassar Moir, M.D., P.E.C.S.E., P.R.C.O.G., Oxford, England 
(Fiom the Department of Obstetrics and Gynaecology, University of Oxford) 

V^^HEN haemorrhage occurs from tlie utei’us at or near term grave 
VV issues may depend on a I'apid and accurate determination of the 
position of the placenta. The diagnosis is usually made by digital 
palpation, but in a major degree of placenta praevia this examination 
will sometimes provoke alarming bleeding. For this and other reasons 
alternative methods of investigation have been sought, and, in par- 
ticulai', much attention has been j^aid to the possibility of radiological 
diagnosis. Some success has been achieved by the use of methods that re- 
veal the thiekne.ss of tissue sepai‘ating the foetal head from the bladder 
wall; radio-opaque substances injected into the amniotic sac have also 
been used to display the outline of the uterine wall. These methods — 
especially the first — have a certain usefulness, but they do not concern 
the purpose of this paper, and will not now be further considered. 

In 1934 Snow and Powell* claimed that the soft tissues of the pregnant 
abdomen, including the placenta, could be visualised by "straight” 
radiography. Phirther contributions appeared in 1939 by Snow,- and by 
Snow and Rosensohn.® In 1940, Dippel and Brown^'® reported 
favourably on the simplicity and reliability of the method, claiming suc- 
cessful identification of the placental .site from a single radiograph in 
90 per cent of cases. Following these leads, soft-tissue placentography 
has been put to considerable test in the Nuffield Department of Obstetrics 
and G.ATiaecology at Oxford. At first a fa\mui'able impression Avas 
formed, but Avith increasing experience it AAms found that the interpreta- 
tion of the x-ray films Avas open to serious error. Tlie conclusion has 
noAV been reached that, in the form ox’iginaliy descrilxed, the method may 
lead to grave mistakes in diagnosis. 

Method 

In a good radiograph it is usually possible to trace tlie outline of the 
Avail of the ixregnant uterus for a considerable part of its circum- 
ference. In the usual anteroposterior jxicture much of the A-ieAV is ob- 
scured by the maternal skeleton, axid for tliat reason the latei’al or 
ixrofile vicAV is of greater serA-ice. In such a radiograpli the folloAving 
structures can be seen: (1) the maternal .skin, (2) the muscles of tlie 
abdominal AA'all, (3) tlie A\'all of the uterus, 14) tlie surface of tlie foetus 
and (5) the deeper structures of the footu.s. 

•Contributions from foreign sources are not accepted as a general rule for pub- 
110.-11100 in the Jour.N'Ai,. However, this particul.-ir article hoars a close relation to 
similar research in tljis country and the appended rebuttal is made by an American 
autlior. Tlie Knglisli spelling iia.s been retained. — Editor. 
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There is an extreme range of density in the radiograph between the 
hea\dly exposed anterior portion, and underexposed posterior portion. 
If, however, the picture is viewed by an illnminant that can be varied 
from dimness to extreme brilliance, much of the difficulty caused by un- 
even density is overcome. It is also a considerable advantage to reduce 
the time of development of the films to one-third of normal. Experi- 
ments have been made with various forms of differential filters to secure 
an evener film exposure. Although improved results have been obtained, 
I agTce vdth Dippel that the advantages of such devices scarcely conn 
pensate for the troubles encountered in their use. In a stout subject it is 
best to make two pictures : tlie first is taken with a low voltage to reveal 
the anterior structures; the second, taken with a much higher voltage, 
displays the thick posterior structures. During the second exposure the 
anterior area should be shielded by a lead sheet placed between the 
patient and the x-ray tube. 

In radiographs so obtained, the uterine j'rofile is clearly seen. Im- 
mediately above the pubes the uterine Avail is usually sharp in outline and 
even in thickness. At a higher level a sudden change takes place. IVhile 
the outer surface continues in even outline, tin* inner surface abruptly 
alters, so that the thickness of the uterine wafi uoav appears to be tAAuce, 
or many times, as great as before; in addition, the outline is usually 
less sharply defined. Tracing the shadoAV still further, the nmll is again 
seen to diminish so that it resumes — or nearly resumes — its original 
thiclniess. The expansion commonly extends over a quarter or a third 
of the A'isible portion of the uterine A\-all ; it oftenest occurs anteriorly, 
or in the fundus; it rarely occurs in the posterior part of the body. 
(Figs. 1 and 2.) This thickening is accepted by Snow, Dippel, and their 
associates to represent the placenta. It is not possible to distinguish 
placenta from the uterine Avail, for, except in rare instances of placental 
calcification, the radio-opacity of these organs is so similar that the 
shadoAA’s usually merge into one. Dippel puts the matter thus: “The 
placenta in localised in the region where the sirncinres between the outer 
uterine u'all and the foetal soft jnirfs arc definiteh/ increased in thich- 
ness/^ 

Present Investigations 

Using the described methods, a representatiA'e series of radiographs 
AAms obtained from normal patients in the last S Aveeks of pregnancy. 
In almost every ease a localised thickening of the uterine Avail could be 
seen clearly. A critical analysis Avas then made of some 30 films selected 
because of technical superiority. As a result of this study, many ques- 
tions pressed for ansAver ; among them Avere the folloAving. \Vliy should 
the placenta bo so conveniently placed that its outline could be clearly 
.seen in almost every lateral vicAv? Why should the placenta be oftenest 
seen OA-er the A'cntral surface of the foetus? (SnoAV and PoAvell state: 
“In practically all cases the ventral part of the foetus faces it.”) Why 
should the placenta be difficult to visualize in cases of hydramnios? iniy 
should the foetal limbs sometimes make such a deep indentation in the 
placenta? There seemed to be one common amswer to all the.se puzzling 
questions. The thickening of the shadow of the uterine Avail might repre°- 
sent not only the placenta, but also a localised excess of amnikic fiuid'. 
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Now, there is no reason to suppose that the foetus, surrounded by fluid, 
must necessarily remain poised in mid-cavity; it is far more probable 
that it usually rests vdth one surface applied to the uterine wall while 
the other is separated from it by a layer of amniotic fluid varying in 
depth in different cases. 



Pig. 1. — Lateral view of pregnant abdomen, 
abdominal-wall muscles, and outer surface of 
the local thickening of the uterine wall. 


The lower three arrows point to skin, 
uterus respectively. The other Indicate 


It Avas a basic assumption bj* Snow and Powell that in this method 
of placentography that the placenta and tiie liquor amnii cast shadows 
of different density. These vTiters state: "... the placenta consisting 
of tissues and blood causes a greater obstruction to the roentgen rays 
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than the amniotie fluid which is of low speeiflc gravitjc Hence the latter 
easts a blacker shadow.” Yet, paradoxically, Snow elsewhere states that 
the placenta cannot be revealed in cases of hydramnios : “the large 
quantity of fluid casts a shadow which cannot ahvays he differentiated 
from that of the placenta. ’ If, then, the placenta cannot be outlined 



against amniotie fluid when that is present in excess, by what new 
token can it be displayed against a background of the same fluid present 
in normal quantity? It seemed more probable that tlie uterine ivall, the 
placenta and the amniotie fluid all cast shadows of similar density, and 
that the localised “bulgings” of the outline were often caused by 
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“pools” of normal amniotic fluid rather than by placental tissue. 
Various experiments were devised to put this supposition to the test, 
and these will now be described under six headings. 

1. Can Placenta Be Distinguished From Amniotic Fluid ? — Snow and 
Powell believed that in normal cases the amniotic fluid and placenta 
east shadows of different density. It is far from clear that this assump- 
tion was ever justifled, nor doas it seem that their statement has since 
been critically examined. A simple experiment Avas devised to put the 
matter to test. 



Pig. 3. — Lateral radiograph of a placenta suspended by its membranes from a wire 
loop 7" in diameter: the foetal surface is uppermost. The inner surface of the 
placenta can be easily seen; two small pieces of lead have been placed on the sur- 
face to make its identification certain. 


A normal, fresh placenta, foetal surface uppermost, tvas attached by 
its membranes to a wire loop 7 inches in diameter. The organ thus 
assumed the shape it previousl.A'’ held in utero. A lateral radiogram Atms 
obtained, and, as was to be expected, the inner surface of the suspended 
placenta tvas clearly outlined (Fig. 3). A quantity of normal liquor 
amnii (obtained by catheter puncture) was notv earefull.y poured into 
the saucer-shaped placenta, and a second radiograph obtained. The 
appearances AA'ere noAV completely changed: all trace of the inner 
placental surface had disappeared (Fig. 4). This experiment Avas re- 
peated using three different placentas, AAdth like results. Thus, even 
under the ideal circumstance of examining the isolated placenta, the 
radio-opacity of tissue and fluid proA'ed to be too nearly alike to alloAV oi 
any differentiation. 

Kegai’ding placenta and uterine AAmll, all AA'orkei’S agree that soft-tissue 
roentgenogi’aphy of the pregnant abdomen aagII not enable one ^9.”? 
outlined against the other unless in the rare instance of a partly calcified 
placenta. The experiment noAV described enables the firm statement to be 
made that the uterine AAmll, the placenta and the amniotic fluid are all 
three so nearly alike in opacity that it is impossible to differentiate one 
from another b}* any usual method of radiological examination. 

2. The Nature of the Dark- Band Surrounding the Foetus . — In most 
radiographs of a full-time pregnant uterus the foetus is seen to be sur- 
rounded, for the most part, by a A\'ell-marked, dark band that A-aries m 
thickness up to about 75 mm. This dark, or relatively transparent, space 
appeai-s to separate the foetus from the uterine AA’all, and at first signt 



MOIR: fallacies in soft tissue PLACENTOGRiUPHY 


203 


it is natural to regard it as the shadow of a layer of amniotic fluid ; this 
assumption can lead to erroneous interpretation of radiographs of the 
pregnant abdomen. 

The nature of the dark band has been the subject of considerable 
speculation; it has been attributed to the presence of a layer of vernix 
caeseosa, and even to a deceptive photographic effect. In 1939 Wein- 
traub and Snow investigated this matter. They immersed a foetus in 
salt solution of a density equal to that of amniotic fluid and found that 
the foetal skin and subcutaneous tissue were considerablj* more trans- 
parent to the roentgen rays than the sui’rounding fluid or the under- 
lying foetal muscle. The appearances seen in radiographs of the 
pregnant uterus were thus explained. 



Fig. 4. — The same placenta after it had been partly filled with amniotic ftnid. The 
inner surface has now completely disappeared although its position is indicated by 
the two pieces of lead. 

As this interpretation was of fundamental importance concerning the 
matter in hand, it was decided to repeat Snow and Weintraub’s experi- 
ment and to make it more realistic by using actual liquor amnii. Accord- 
ingly, the fluid obtained when the foetal membranes were punctured by 
catheter to induce labour, was used to fill a iiaraffin-waxed cardboard 
box. A full-time stillborn foetus was immersed in the fluid, and the 
radiograph shown on Pig. 5 was obtained. It will be seen that a dark 
band occupies the space between the muscle-tissues on the one hand, and 
the skin surface and the beginning of the amniotic fluid on the other. In 
other words, the subcutaneous tissue is considerably more transparent 
than either foetal muscle or amniotic fluid. A thin layer of foetal skin 
appears to equal, or even exceed, the opacity of the amniotic fluid. This 
experiment confirms, in the main, the previous finding by ^Veintraub 
and Snow that the dark band, so notable in many radiographs, is of 
foetal origin. It docs not repi-esent a layer of amniotic fixdd. 

In radiograplis of the pregnant abdomen, the dark layer can he identi- 
fied with certainty. It is found to be thickest in those regions where the 
foetal fat is best developed — over limbs and buttocks — but it is scarcely 
visible where fat is absent, as, for example, over the skull. It is much 
in evidence when the foetus is large, but is only seen ivith difficulty when 
the foetim is premature. Tlie outer margin of the dark band marks the 
foetal skin, and may mark the beginning of the uterine wall or placenta; 
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but, as has been shown, it may equally well mark the beginning of a 
layer of amniotic fluid. It is often impossible to decide between these 
three possibilities. 



Fig. 5. — Limb of a foetus radiographed while completely immersed in RQUor arnn>'^ 
Lead wires twisted around leg indicate position of skin surface. The dark band su 
rounding the limb is caused by the relative transparency of the subcutaneous tissue. 
A thin layer of skin approximates — or very slightly exceeds — the opacity oi m 
amniotic fluid. 


3. The Thickness of the Placenta . — The radiographs published bj 
Snow, Dippel and their co-workers, show that the space described as 
placental shadow is, in some cases, surprising!}’' thick. No measure is 
included in the pictures, but by indirect methods a fairly accurate 
estimate of the thickness can be made. Thus, in some of the lateral 
\dews, the maternal lumbar vertebrae are clearlt^ seen. If one assume.s 
that the anterior surface of the 5th lumbar vertebra measures, 
above downward, approximately 3.2 cm., this span can be used to judge 
the distance between the outer wall of the uterus and the inner surface 
of the shadow stated to be placenta. 

Snow and Powell’s reproductions are made from direct tracings o 
full-sized radiographs. Six of these wei’e carefully examined, 
thickness of placenta plus uterine wall was estimated to be 3.4, 4.0, 4. , 
4.8, 6.5, and 7.2 cm. respectively. Two of Snow and Rosensohn’s repro- 
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diictioiis of radiographs were similarly examined. The measurement was 
6.2, and 5.6 cm. respectivel.y. In one of Dippel and Brown’s radiographs 
the measurement was S.3 cm. If from these figures is subtracted the 
normal thiclcness of the utei'ine wall (stated by Snow to be 1.5 cm., and 
by Dippel and Bronm to be 1.24 cm. in the magnified radiographic 
shadow), it vn\l be seen that the thielaicss of the placenta was never less 
than 2.5 cm. and in one ease was more than 5.7 cm. 

To determine the usual placental thicivness, twenty-five unselected 
placentas were collected and laid on a stone slab; the organ was trans- 
fixed with a needle and the thiclmess marked on the shaft. The measure- 
ments were as follows ; 2 cm. or under, 4 eases ; 2.1 to 2.5 cm., 9 cases ; 
2.6 to 3 cm. 11 cases ; 3.1 cm. one case. 

These measurements refer to the expelled, semi-retracted placenta. 
The true thiclcness of the organ when fresh and attached to the uterine 
wall may be less. In three eases I have been able to get measure- 
ments of the placental thiclcness fi'om uteri that have been fixed with 
contents in situ. In one case (a seven-months’ gestation) it measured 
2.9 cm. There was, however, a considerable formation of gas in the 
tissues, and this measurement may therefore be misleadingly great. The 
two other cases were of full-time gestations: in one the placenta was 
less than 1.5 cm., in the other it was less than 2 cm. In Barbour’s 
Anatomy of Lahonr the majority of drawings (based on post-mortem 
specimens) show a placenta below 2 cm. in thickness; in two cases 
the thickness appears to be between 2.5 and 3 cm., and in one case 
it is (very vaguely) about 3.4 cm. 

Assuming that the placenta rarely exceeds 3 cm. in thiclcness, it will 
be realised that nearly all the illustrations published in support of soft- 
tissue placentography reveal a “placenta” of great siz^-, the thiclcness 
in one case amounting to nearly twice the maximum probable measure- 
ment. There is thus strong presumptive evidence that the shadows 
under consideration were produced partly, or wholly, by amniotic fluid. 

As already stated, it is significant to find that Snow realizes this 
possibility of error. He writes 

“If hydramnios is present its shadow runs together with that of the 
placenta. It then appears as if the placenta were completely surround- 
ing the foetus. Since this is extremely unlilcelj^ the diagnosis of 
hj’-dramnios is made.” 

Thus, in the original description of soft-tis.sue placentography, a 
fallacy is admitted, although its full significance does not seem to have 
been appreciated. It is not unfair to paraphrase Snow’s words thus: 
If t/ie shadow in question resembles a placenta in shape, the organ has 
been identified: If, hoivever, it does not agree with one’s preconceived 
idea of placental shape and thichness, then this otlierivise identical 
shadow must represent amniotic fluid. It is difficult to accept such 
reasoning; if a “large” shadow is caused by fluid, why should a smaller 
shadow not be caused by the same fluid in smaller amount? In a 
previous section it has been sho^vn that amniotic fluid and placenta do, 
in point of fact, cast shadows indistinguishable in density. It is thus 
evident that the diagnosis rests essentially on a similarity to the sup- 
posed shape of a placenta in utero, and on this basis there can seldom 
be any warrant of certaintj^. 

In fairness it must be added that in many instances the shadows in 
question may represent placenta. With experience, one’s interpretation 
of radiographs will also become more reliable. Nevertheless, the defini- 
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tioii of placental shadows as given in the earlieT descriptions of this 
method of radiology is seriously misleading, and re-definition is urgently 
required. 

4. The Indentations on the “Placental” S'urface . — Snow and Eosen- 
sohn mention a frequent indenting of the placenta by the foetal limbs; 
these irregularities they term “ digitations, ” and they believe that they 
are caused by uneven pressure on the soft placental tissue. In the 
present investigation, many examples of such indentations were en- 
countered; often they were .surprisingly deep (Fig. 6). In Snow’s ovm 



Fig. C. — Indenting of "placental” shadow by the hand and the shoulder of the foetus. 

pictures the placenta is reduced to a half or even a quarter of its thick- 
ness by these pressure marks — a fact surprising to aiij'one familiar witn 
the normal texture of placental ti-ssue. The irregularities might be 
caused liy the inys striking tlie abdomen at siieli an angle as to .show 
overlapping of shadows ; tliis possibility is considered by Snow but dis- 
missed as an incomplete explanation. If, however, the propo.sition is 
accepted that the shadow in question is caused liy amniotic fluid, then 
the irregularities of tlial shadow arc readily understood. 

It is not denied that the placental .surface may sometimes be slightl> 
indented by projecting foetal limlis — this is especially likely when theic 
is less than the usuai quantity of amniotic fluid. But the sharp an 


20 ^ 


\' , 






‘ *\( ‘ 


.-I’^V'* 





, #■ 
A. . \>: • ■, utv 


208 


AMERICAN JOURNAL OF OBSTETRICS AND GYJSTECOLOGY 


realised that the “placenta” has been reduced to a still smaller fraction 
of its previous thickness. Such a change as this is incomprehensible 
except on the basis that it represents a displacement of amniotie fluid. 

6. Displacement of Amniotie Fhiid by Air . — Continuing these experi- 
ments, another method of displacing the amniotie fluid was put to test. 
A small quantity of air was introduced into the amniotie sac, and 
radiographs were then obtained with the patient positioned to show the 
air-bubble in relation to the supposed placental tissue. 



Fig. S. — From same patient as Fig. 7, siio'mvg effect of external pressure on the 

supposed placental shadow. 

The patients selected tvere due to have labour induced by 
of the foetal membranes. With the usual technique, a Drew-Smythe 
catheter was introduced, and the amniotie sac punctured above the 
presenting part. After several ounces of fluid had freely escaped, _air 
was carefully injected to the amount of about 100 e.p. Examination 
was then made with the patient first in the erect, then in the horizontal 
position. 

In the example shown (Pigs. 9 and 10) the patient appeared to have 
an anterioi’ly situated placenta according to the oidginal definition; alter 
the air injection this localised thickening completely disappeared and the 
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utoriiis wall was rsvealed in its truG thiclniess. All suggestion erf 
placenta had vanished ! A similar result was obtained in a ease in which 
the foetus presented by the vertex, and in which the “placental” tliick- 
ening was situated between the anterior wall of the uterus and the 
thorax of the foetus. 



Fig, 9.— Anteriorly situated “placental” shadow from a case in which the foetus 
presented by the breech. The arrows on the right indicate skin, abdtmiinal-wall 
muscles and outer uterine surface respectively. Arrows on left indicate extent of the 
“placental" bulge. 



Pig. 10. — ^Radiograph of same case as Fig. 9. after air had been introduced into 
the amniotic sac. The bulge has now quite disappeared and the uterus is seen to be 
normal in thickness at the site of the supposed placenta. 


Tliis last test finally disposed of any doubt regarding the nature of 
the localised thickening of the uterine shadow in the eases investigated. 
The shadow has proved to be partly, and much oftener, wholly, the re- 
sult of an uneven positioning of the foetus in the uterine eaidty with 
consequent uneven distribution of surrounding fluid. It is impossible 
in any ordinary radiograph to distinguish between placental tissue and 
a local excess of amniotic fluid. 

Conclusions 

1. Serious errors of interpretation are lilrely to occur in the use of 
the soft-tissue method of placentography as originally described. 
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2. Experiments show that the dark band surrounding the foetus in 
ntero is the result of the relative transparency of the subcutaneous tissue 
of the foetus. It does not represent amniotic fluid : the conclusions of 
Weintraub and Snoiv are in the main confirmed. 

3. Experiments are described which prove that the uterine wall, the 
placenta, and the amniotic fluid are all similar in radio-opacity. A 
local collection of amniotic fluid (caused by an uneven position of the 
foetus in ntero) gives a shadow indistinguishable on ordinary examina- 
tion from placental tissue. The shape of the shadow may give a clue to 
its identity but certainty in diagnosis is seldom possible on this basis 
alone. 

4. Critical examination of preiuous work raises doubt regarding the 
accuracy of the interpretation of the experimental findings. In some 
of the radiographs the thickness of the “placenta” considerably exceeds 
the thickness of the normal organ. 

5. The deep indentations frequently seen on the “placental” surface 
can be readily explained on the basis of the fluid nature of the shadow- 
producing substance. 

6. In test eases, the localised thickening of the uterine-wall shadow 
(the placental site according to the original definitions) disappeared 
when external pressure was applied, 

7. In test eases, air introduced into the amniotic sac revealed a uterine 
wall of normal thickness at the site of the supposed placenta. 

8. Positive findings from this method of placentography should he 
accepted with reserve: negative findings may have a limited field of 
usefulness. 

Postscript . — Since this pajier has been in preparation two further 
publications on soft-tissue placentography have appeared. Lloyd ana 
Samuel® use a tomo^’aphie technique : in a short series of cases their re- 
sults seem to be similar to those of previous workers. Buxton, Hunt and 
PotteH® claim successful indentification of the placenta in 86.1 per cent 
of 108 cases ; when in doubt thej^ resort to the older method of cystog- 
raphy. Nothing in these more recent publications calls for modmca- 
tion of the opinions already expressed. 

Achnowledijeincnt.’i. — I am indebted to Dr. A. E. Barclay for helpful critici.«ni 
in the preparation of this paper; my thanks are also due to my technician, Mr. j- • 
>Scott, who has assisted in the experimental work. 
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Comment 


A. LOUIS DIPPEL, M:.D., Salt Lake City, Utah 
(From ihe Department of Obstetrics and Gynecology, University of Utah) 

Our experience witli this method does not coincide with that reported by Moir in 
that, the metliod gave a favorable impression from the outset and has continued to do 
so. Moreover, the number of roentgenograms considered unsatisfactory for pur- 
poses of interpretation has decreased with experience. Likewise, confusing shadows 
have been clarified. Notable among these has been what we have called tlie 
“nuchal” shadow and wliich is shoini in Moir’s Figs. 6 and 9. In the early daj’S 
of our work, Brown and I recognized that these were not shadows of the placenta. 
They could not have been because the placental shadow was definitely localized else- 
where on the wall of the uterine cavitj'. We thought at first that this (Fig. 6) 
represented a thickened portion of the uterine wall marking the division between 
the upper and lower uterine segments. However, when we began seeing similar 
shadows well up on the uterine wall in association with breech positions (Fig. 9) 
we realized the error of our original interpretation and thereafter ignored such 
shadows except as collections of amniotic fluid between the uterine wall and skin of 
the fetal neck. Very little experience should be necessary in recognizing that these 
shadows could not possibly represent placental areas for they are too atj-pical in ap- 
pearance and do not coincide with our knowledge of the size and shape of the pla- 
centa viewed in profile. One would avoid the possible errors in Figs. 6 and 9 by 
visualizing the whole of the uterine wall and not focusing attention on localized 
atypical areas of apparent thickening of the wall. We do not consider a roentgeno- 
gram adequate for purposes of visualization of the placenta unless the whole of the 
uterine wall above the bony pelvis can be made out. 

Mention must also be made of Moir’s error in explaining why lateral views are 
used and anteroposteriors are valueless. This is not because gestational shadows 
may be obscured by the relatively denser maternal shadows in the anteroposterior 
view but because the placenta is almost always implanted primaril}- over the rela- 
tively flat anterior or posterior uterine wall and rarely extends over the dividing 
lines between these. This has been well demonstrated by Torpin’s method of 
amniotic sac distension, and we have made reference to this in our previous articles. 
Such being the case one would have to look at a lateral view in order to see the 
placenta in profile. We have never visualized the placenta except in a lateral view 
and no longer resort to anteroposterior views in attempting to visualize the placenta 
by soft-tissue roentgenography. 

As for distribution of placental sites on the various areas of the uterine wall, we 
do not agree with Moir’s experience. We have not observed anj- predilection for 
the anterior wall of the corpus uteri. In our last report in which the placenta was 
clearly visualized in 236 patients, there were almost exactly as many placentas im- 
planted on the posterior as on the anterior wall of the corpus. In the smaller num- 
ber implanted over the lower uterine segment, 26 eases, we observed a greater in- 
cidence of anterior implantations, a ratio to posterior implantations amounting 
to 8:1. 

Moir’s experiments constitute the major contribution of this paper but cannot 
all be accepted as final proof. While we have never doubted the indistinguishable 
nature of the placental and amniotic fluid shadows in the majority of roentgeno- 
^•ams, one cannot accept, as conclusive proof, his x-ray demonstrations of the de- 
livered placenta. The undelivered and functioning placenta is not roentgeno- 
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graphically the same organ as the delivered placenta, which contains less blood. 
That the dark line separating the term fetus from its surrounding structures is due 
to subcutaneous fetal fat has long been accepted. It conforms too well to the fetal 
outline to be associated with anything but the fetal skin. Weintraub and Snow set- 
tled this argument in 1939. Furthermore, in unpublished works on vernix caseosa. 
Brown demonstrated that this waxy material cast a radiographic shadow different 
from the one surrounding the fetus. 

The demonstration of the possible dual nature of a “placental” shadow is very 
clearly sho^vn in the sketches of Pigs. 7 and 8. It must be emphasized, however, 
that the applied pressure did not disprove the presence of placenta beneath the 
anterior uterine wall. Actually, it proved its presence there in conjunction with 
some amniotic fluid. Had this shadow' been made up entirely of amniotic fluid, he 
should have been able to displace it completely by external pressure. 

Prom what has already been said of localized atypical apparent thickenings of 
the uterine wall such as the “nuchal” shadow shown in Pig. 9, our group would 
never have made the mistaken diagnosis even without injection of air, but the ex- 
periment is a beautiful demonstration with conclusive proof. Moir appears to be 
unduly upset about our American way of calling a placental shadow' a placenta 
simply because it tits our knowledge of the appearance of a placenta. We can see 
no reason w'hy' only' a radiographic shadow which fits our preconceived idea of size 
and shape of the placenta should not be called a true placental shadow, whereas, 
if it does not meet these requirements it should not be called something else, such 
as excessive amniotic fluid. Quite aside from the logic of such reasoning, it must 
be admitted that no errors have been produced in soft-tissue localization of the 
placenta when strict criteria of that nature have been adhered to. Thus, at the time 
of our last analysis, the placental site had been cheeked in 22 per cent of the cases 
w'ith acceptable films. 

The fact that the radiodensities of uterine wall, placenta, and amniotic fluid are 
nearly the same in no way lessens the value of soft-tissue localization of the placenta. 
We have shown that in 90 per cent of lateral roentgenograms, it is possible to dem- 
onstrate uterine wall of normal thickness either anteriorly or posteriorly while the 
opposite wall appeared to be thickened. It was also pointed out that this area of 
apparent thickening fitted more or less our previously- formulated ideas of size and 
shape of the placenta in profile. Whether the latter shadow is made up of placenta 
and amniotic fluid or placenta alone has not disturbed us for the fact has remained 
that the shadow either comprises or contains the placenta. The purpose of the special 
study' is only to locate the placental site. In our experience, . the size and shape of 
the shadow' has supplied positive evidence of the location of the placenta, and, w'ith 
normal appearance of the oppo.site uterine wall, has been the sole basis for localiza- 
tion. The experience of many- clinics w'ith hundreds of cases w'ould seem to sub- 
stantiate our views. 

The reproduced roentgenograms of this paper arc of high quality and strongly 
indicate that Moir’s difficulties have been w'ith interpretation and not w'ith tech- 
niques. His criticisms are indictments not of the method but of unacceptable 
criteria used in interpretation. 



SURGICAL PROBLEMS ARISING DURING PREGNANCY* 
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(From the Departments of Surgery and Obstetrics and Gynecology of the New Yorh 
Hospital and Cornell University Medical College) 

D uring the past eleven years approximately 40,000 pregnant women 
have been admitted to the New York Hospital. In this group of 
patients, 120, or 0.3 per cent, presented surgical or gynecological prob- 
lems arising during the course of their gestation. These are tabulated 
together with relevant mortality data in Table I. The authors are well 

Table I. Operations Performed During Pregnancy 


New York Hospital. 1932 to 1943 




MATER- 

NAL 

MOR- 

TALITT 

1 ABORTIONS 

1 FOLLOW-UP 

OPERATION 

NO. 

OF 

CASES 

DDE TO 
OPER- 
ATION 

NOT 

DUE TO 
OPER- 
ATION 

LOST 

FOL- 

LOW’D 

TERM 

DELW- 

EKY 

Minor Surgical 

16 

hqh 

0 


0 

16 

16 

Major Surgical (nonalidoni- 
inal) 

8 


0 


0 

8 

8 

Major Abdominal (surgical) 








Appendectomy (non-per- 
forated) 

36 

0 

0 


12 

1 

24 

24 

Appendectomy (perforat- 
ed) 

4 

2 

2 


0 

2 

2 

Cholecystectomy (2 ac.; 2 
chr.) 

4 

0 

0 

1 


1 

1 


3 

Eesection of ileum (gan- 
grene) 

m 

1 

1 



1 


L & D, intra-aljdomiiial ab- 
scess 

■ 

0 

1 



1 


Miscellaneous 

6 

0 




6 

6 

Total 


3 

4 


13 

60 

59 

% 


3.9 

5.3 


17.1 

78.9 

77.6 

Major Abdominal (gynecolog- 
ical) 





i 



Oophorocystectomy ! 

23 

0 

4 

1 

1 3 

20 

15 

Myomectomy 

11 

0 

5 

1 


11 

5 

Miscellaneous 

10 

0 

1 

4 


10 

5 

Total 

44 

0 


6 

3 

41 

25 

% 


0 

22.7 1 

13.6 

. 6.8 

1 90.8 

56.8 

Total 

120 

3 

14 

6 

16 

101 

84 

Kurgical and gynecological 
cases 

Per cent 


2.5 

11.7 

5 

13.3 

84.1 

i 

70 


aware of the fact that since this subject has received such extensive 
consideration in the past, there might be little reason for presenting 
anoto relatively small series of cases. However, because the fetal 

‘Presented at a meeting of the New York Obstetrical Societj*, October 12, 1943 . 
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and maternal mortality continues to be relatively high, because the prob- 
lem has received scant statistical attention in the past few years, and 
because these patients have all been treated bj’^ closely coordinated 
surgical, obstetrical and gynecological services under a full residency 
regime, it has been deemed important to record the experiencs of this 
institution. 

In order to facilitate the stud}^ these cases have been divided into 
appropriate groups according to the nature of the operation performed. 

I. Minor Surgical Operations. — This comprises a total of 16 patients 
upon Avhom such relatively minor procedures as incision and drainage of 
an abscess, excision of a benign breast tumor, and ligation and excision 
of varicose veins, were performed. Local or light gas-oxj’-gen anesthesia 
was emplo.yed in these operations and, as should be expected, there was 
no associated fetal or maternal mortality. Since these patients failed 
to present anj^ significant surgical or obstetrical problems they may 
be dismissed without further discussion. 

II. Major N onahdominal Operations. — This next group deserves 
brief but serious attention. It is composed of eight patients upon whom 
major, but not abdominal, procedures were performed. These are out- 
lined in Table II, and consist of one radical mastectomy for cancer; two 


Table II. Nonabdominal Major Operations 


operation 

NUMBER 

CASES 

MONTH 

MORTALITY 

Radical mastectomy for cancer of 
the breast 

1 

3rd 

0 

Nontoxic adenomata of thyroid 

2 

3rd, 5th 

0 

Melanosarcoma of back, excision 

1 

3rd 

0 

Craniotomies 

2 

6th, Stli 

0 

Radical mastoidectomy 

2 

8th, 6th 

0 

Total 

8 


0% 


thyroidectomies for nontoxic goiter; an extensive excision of a melano- 
sarcoma of the back; two craniotomies, one for chronic arachnoiditis 
associated with increased intracranial pressure, and one for cerebellar 
abscess; and two radical mastoidectomies in acutely ill patients. These 
eases were distributed about evenly from the third through the eighth 
month of pregnancy, and it is considered significant that, in spite ot 
the seriousness of these operations, all of these women delivered nor- 
mally at term. 

III. Major Ahclominal Operations. — This comprises the large.st single 
group of patients presenting surgical complications during their P^’^o' 
nancy, and is composed of two types of eases — those operated upon for 
reasons that may be termed surgical in their nature, and those in wliicii 
the operative indications were in general gynecological. Since the.se 
two groups present a number of fundamental differences the.y have been 
considered individually by the authors, the first by C. G. C., the second 
by 11. Cr. D. All of these cases have been subjected to analysis from tlie 
conventional points of view including history, physical examination, 
laboratoiy studies, vital signs, ane.sthcsia employed, cultures taken a 
operation, etc. Since most of these data proved to be of relatively minoi 
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significance, they have been omitted here as being noneontribntory to 
the problem as a ■whole. Only those features deemed of interest ■will 
be considered. 

General Surgical Oases 

There were 52 patients in ■whom the major abdominal operation ■was 
performed because of indications ■which liave been tenned surgical in 
nature. The first point of view from which these cases were studied 
concerns the correctness of the preoperative diagnosis. Excluding 11 
cases, such as biliary tract disease, strangulated herniae, and a few 
others in which the preoperative diagnosis was self-evident, there 
remains a group of 41 patients. In all of these a clinical diagnosis of 
acute appendicitis was made prior to operation. This proved to be 
correct in 25 instances, but incorrect in 16. In other words, a correct 
preoperative diagnosis was made in all of tlie patients proving at op- 
eration to have had acute appendicitis in one or another of its forms; 
in sixteen, however, other pathologic entities were found within the 
peritoneal cavity. A brief summary of these patients will be found in 
Table III. When one considei-s the handicaps to accurate surgical diag- 


Table III. 16 Cases Incorrectly Di.w.nosed Before Operation 
Preoperative Diagnosis in All — Acute Appendicitis 


diagnosis 

operation 

NUMBER 

CASES 

1 

MONTH 

1 mortality 

MATEU- 1 
NAL 

FETAL 

Twisted ovarian cyst 

Resection of cj-st 

2 

4th, 6th 

0 

0 

Chronic appendicitis 

Appendectomy 

1 

6 

2nd thru 
Sth 

0 

0 

Acute salpingitis, 
with peritonitis 

Appendectomy 

1 

5th 

0 

1 

0 

Pedunculated myoma, 
gangrenous ' 

Resection myoma 

1 

7 til 

0 

0 

Acute pyelitis 

Appendectomy 

2 

5th, 6th 

0 

0 

Torsion of fallopian 
tube 

Resection of tube 

1 

1 

Sth 

0 

0 

Gangrenous hydatid 
of morgagni 

Resection hydatid 

1 

9th 

(Cesar, sec- 
tion eclamp- 
sia) 

0 

0 

Acute gastroenteritis 

Appendectomy 

9 

1 

both 2nd 

0 

0 



16 ■ 


1 0% 

1 0 % 


nosis which the gravid uterus superimposes upon an already difficult 
problem, it is perhaps a wonder that tJie number of inaccuracies was 
not greater. It is of course gratifying to note that there was no ma- 
ternal or fetal mortality in any of these patients. The patient in whom 
a gangrenous hydatid of j\Iorgagni was resected perhaps deserves a 
furtlier word of comment. She developed her acute abdominal symp- 
toms at term and shortly following operation presented signs and symp- 
toms of eclampsia. It was for this reason that the cesarean section was 
performed, not because of the surgical procedure or disease. 
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Appendicitis During Pregnancy 

The largest and most interesting single group of patients in this series 
is that involving the appendix. The subject of appendicitis in preg- 
nancy has been one open in the past to no small amount of discussion. 
Much of this can apparently be traced back to the time when the correct 
treatment of appendicitis itself presented far greater problems than it 
does today. Appendicitis uncomplicated by pregnancy was a serious and 
often a lethal disease; and when the pregnant state was added to it, the 
patient’s plight apparently became precarious indeed. Hence, the early 
literature upon this subject is replete with dire warnings and implica- 
tions based more upon fear of the combined problems than upon actual 
knowledge of the various factors involved. The observation that many 
women died when appendicitis complicated pregnancy or vice versa led 
to many ill-founded and unfortunate impressions. The high mortality 
produced a number of beliefs, namely that pregnant women are less well 
able to withstand infection, that the displaced appendix is more prone 
to rupture, that the peritoneal cavity is unable during pregnancy to wall 
itself off adequately, and that the increased vascularity is in itself serious 
in the presence of an acute septic process. Upon these conceptions was 
formulated a therapeutic policy which in aU likelihood contributed to 
increase rather than to decrease the high mortality. The early plans of 
attack involved the principle of removing the appendix and emptying 
the uterus as nearly simultaneously as possible. This led to such com- 
bined operations as cesarean section, followed by exploration of the ap- 
pendix and its removal, or appendectomy followed promptly by some 
form of accouchement force. These operative procedures, particularly 
if combined with a sufficiently generous delay during which time the 
appendix frequently ruptured, proved more than many an unfortunate 
patient could reasonably be expected to tolerate. It is little wonder 
that the mortality was high. As time has gone on, however, and knowl- 
edge of appendicitis has increased, most of these erroneous impressions 
have been discarded, and the present approach to the problem of appen- 
dicitis in pregnancj^ adopted. This group of patients has been treated 
with the principle clearly in mind that the only correct treatment of 
appendicitis during gestation rests securely upon early operation, and 
that the pregnancy be alloAved to progress undisturbed save for purely 
obstetric reasons. 

In remewing a number of reports upon this subject two findings have 
been repeatedly noted one, that by far the greatest number of cases 
of appendicitis occur during the earty months of pregnancy, and two, 
that when appendicitis does occur late it usually does so in its more 
severe forms. In tliis respect this series is no exception; 18 appeared 
in the first trimester, 12 in the second, and 6 in the last. (Table IV-) 
Furthermoi'e, three of the four cases in which perforation occurred 
appear in the last two months and the only two maternal and fetal 
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Table IV. Appendectomy During Pregnancy 


MONTH 

NORMAL 

CHRONIC 

ACUTE WITHOUT 
BERFORAT. 

ACUTE WITH 
PERFORATION 

total 

i PER 

MONTH 

DIFF. 

SUPPURAT. 

gangre- 

nous 

ABSCESS 

GEN ’Jj. 
PERITON. 

1st 


2 

5 


1 


8 

2nd 

2 

1 

2 




! 5 

3rd 


4 

3 




7 

4tli 



5 

, (2) 

1 


5 

5tli 

1 

pyelitis 

1 

2 




4 

6tli 

1 

pj'elitis 

1 

3 



1 

5 

7th 


1 





1 

8th 



1 



2 

2 deaths 

3 

Term 


1 




1 

2 

Total 

4 

11 

21 


1 

3 

40 


1st trimester 18 cases 


2nd trimester 12 cases 
3rd trimester 6 cases 


deaths are found in the eighth month, A number of explanations have 
been advanced in the past to account for this phenomenon, most of them- 
involving such vagaries as the early displacement of the appendix pre- 
cipitating appendicitis, and the lessened ability of the peritoneal cavity 
to withstand infection in the presence of the gravid uterus, etc. These, 
however, hardly seem adequate. It is suggested, therefore, that actually 
appendicitis is quite as common in the last two months as it is earlier 
but that the diagnosis is far less frequently made. This postulation, 
which was true in the series of Norton and Connell,® seems to be sub- 
stantiated logically by several facts : First, that the presence of the gravid 
uterus renders the diagnosis more difficult to make at or near term. 
Second, the multitude of abdominal signs and sjTnptoms that tend to 
appear late in pregnancy are often difficult to evaluate correctly. Third, 
it is well recognized that many attacks of acute appendicitis subside 
spontaneously. Thus, it seems reasonable to conjecture that a number 
of attaelis of this disease in its acute form pass unrecognized in the 
seventh, eighth and ninth months. Particularly does this seem to be 
true when the natural hesitancy of obstetricians and surgeons to com- 
plicate a term pregnancy by an operation is appreciated. As far as the 
greater seriousness of appendicitis late in pregnancj^ is concerned, the 
explanation seems apparent, namely that only those attacks progressing 
to rupture and subsequent peritonitis are recognized. 

If this concept be correct, the only course by which the mortality from 
this disease is to be lowered significantly lies in maldng a diagnosis early 
enough to operate upon these patients before perforation has occurred. 
Particularly is this true when one considers that the mortality in unrup- 
tured appendicitis is in this series zero, and among the general popula- 
tion less than 0.2 per cent.' The tragic sequelae of perforation can be 
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prevented only by according abdominal complaints more careful atten- 
tion during the last trimester, and operating earlier and in greater fre- 
quency upon those who might be suspected of having the disease in its 
simple acute stage. As is adequately demonstrated not only by this hut 
by other series of cases of this type, mothers do not die nor are bahies 
lost as a result of an uncomplicated celiotomy. If the policy of earlier 
and more frequent operation is adopted for what may seem at the time 
relativelj" benign symptoms and signs, it maj^ be anticipated that a cer- 
tain number of pregnant women will be operated upon needlessly. lu 
view of the all but negligible risk involved, it is apparent that this is a 
small price to paj" compared to tlie tragedy that follows the rupture of 
but one appendix. This approach to the general problem of appendicitis 
is one for which surgeons have not infrequently been criticized. That 
it has withstood the test of time, however, is reflected in a steadily de- 
creasing mortality rate in appendicitis and that it has a definite place 
in the armamentarium of general surgery is becoming increasingly 
obvious. It should, therefore, find a similar application in this disease 
as it arises during the course of pregnancy. 

The next point of interest is found in a consideration of both the 
immediate and late results in these patients in whom appendectomy was 
performed during the course of their gestation. The hospital mortality 
and follow-up results are briefl.y outlined in Table Y-. Out of the entire 


Table V. Follow-Up Statistics — 40 Cases of Appendectomt 


BIAGXOSIS 

1 

NUMBEPv 

CASES 

HOSPITAL 

MORTALITY 

FOLLOWUP 

MOR- 

TALITY 

MATEK- 

NAE 

FETAL 

LOST 

TERM. 

PEL. 

I. N ormal 

4 

0 

0 

2 

2 

0 

II. Chronic 

11 

0 

0 

3 

S 

0 

III. Acute without perforation 

21 

0 

0 

7 

14 

0 

Acute with i abscess 

lY . i 

■ Perforation ) peritonitis 

1 

0 

0 

0 

1 

0 

3 

2 

2 

0 

1 

66% 


40 

2 

2 

12 

26 



Total Mortality — Maternal 5.0% 
Fetal 5.0% 


group of 40 eases, two mothers and ttvo infants were lost, giving a gross 
mortality of five per cent. In those unperforated there was no maternal 
mortality nor were there any abortions or premature deliveries. As 
soon, however, as perforation complicated the picture, two out of the four 
mothers and their two infants were lost. The two remaining cases with 
perforation survived, one with a localized abscess occurring in the first 
month of pregnancy, and one with generalized 2 )eritonitis at term. Two 
out of the three patients with generalized peritonitis at or near term 
succumbed to their disease giving the high mortality rate of 66 per cent. 

Although admittedly this series of ca.ses is .small, it lends added cre- 
dence to the impression that generalized peritonitis at or near term is 
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a serious problem, any predictions as to tlie outcome of wbieli must be 
guarded. Nor is our clinic alone in this experience. Smith and Bartletf 
in 1940 reported a series of similar eases from the Boston Lying-in Hos- 
pital. These authors noted that three of their four cases of perforated 
appendicitis not only appeared in the last two months, but also died ; 
while the fourth case, a Avoman four months pregnant, recovered only 
after a long and stormy course. 

Major Abdominal, Exclusive of Appendicitis 

In progressing now to consideration of the remaining patients suii- 
jeeted to a major abdominal operation, the outstanding feature is that 
by far the greatest number of these indiidduals presented acute surgical 
problems demanding more or less immediate operation. These are out- 
lined in Table VI where the relevant statistical data may be found. The 


Table VI. Major Surgical Abdomialal Cases, ExcLUsm; of Appexdicitis 


PIAGNOSIS 

OPER.ATION 

NUM- 

BER 

OF 

CASES 

MONTH OF 
PREGNANCY 

HOSPITAL 

AIORTALITY 

FOLLOW- 

UP 

MA- 

TER- 

NAL 

FETAL 

LOST 

TERM. 

BEL. 

Acute eliolecystitis 
Cliolelitliiasis 

Cholecystectomy 

(2) 

2 

3rd and 4th 

0 

0 

■ 

1 

Chronic cholecystitis 
Cholelithiasis 

Cholecystectomy 

(2) 

2 

2nd and 3rd 

0 

0 

0 

2 

Strangulated hernia 

Repairs 

(3) 

3 

2nd and 4th 

1 and Sth 

0 

M 

0 

i 

3 

Chronic pyelonephri- 
tis 

jNephrectomy 

1 

3rd 

0 

■ 

0 1 

1 

1 

Ureteral Calculus 


1 

Sth 

0 

0 1 

0 

1 

Acute intestinal ob- 
struction, 

Perforated Heum, 
Intraabdominal ab- 
scess 

Resection of 
ileum with 
drainage 

1 

Ctli 

1 

(19 

days 

p.o.) 

1 

(1 

day 

p.o.) 

Mother and 
fetus died 

Acute intraabdomin. 
abscess in 

Left lower quadrant 

Incision and 
drainage 

1 

4th 

0 

1 

(3 

da3's 

p.o.) 

Mother dis- 
charged 
well, with 
fecal 
fistula, 
abortion 

Totals 


11 


1 

2 

1 1 8 


four patients with biliary tract disease, the three with strangulated 
lierniae, and the two urological problems serve to re-emphasize the point 
already made that pregnant women can be operated upon with relative 
impunity. In this group the most interesting cases are the last two. 
The first of those was referred to the surgical service after having been 
treated unsuccessfully in two other hospitals for intestinal obstruction 
due to postoperative adliesions. When first seen she was desperately ill 
and went on to develop a gangrenous loop of ileum with perforation and 
multiple intra-abdominal abscesses. One day foUowiug resection of the 
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involved ileum she aborted, and nineteen days later expired in spite of aU 
forms of supportive therapy. This patient presented a complicated surgi- 
cal problem in which the pregnancy apparently played a relatively minor 
role. The last patient was explored because of a mass in her left lower 
quadrant. Followdng drainage of a large intra-abdominal abscess, the 
etiology of which was never adequately explained, she was acutely ill. 
She aborted on the third postoperative day, but ultimately recovered 
though she was discharged with a fecal fistula. 

This group of patients reflect a firmly ingrained tendency not to sub- 
ject women during gestation to operation unless it becomes imperative. 
It may be supposed justly that many more pregnant women than are 
operated upon present themselves during their ante-natal course with 
chronic surgical disease. Advice is undoubtedly given them to postpone, 
if possible, any operative intervention until after delivery. Of these 
it is reasonable to suppose that the majority deliver without developing 
an acute problem which demands operation. Still there are a significant 
number who develop an acute exacerbation of their disease, and of these 
a certain percentage, true it is .small, will succumb. Particularly is this 
true when the disease carries with it the possibility of an associated peri- 
tonitis. It is not justified, of course, to interpret this attitude as indi- 
cating that all pregnant women presenting surgical problems in a quies- 
cent state should be operated upon. It should mean, however, that oper- 
ation need not be withheld in those patients presenting a sufficient num- 
ber of signs and symptoms to make the development of an acute episode 
a real possibility. 

Before leaving the patients who were subjected to abdominal operation 
primarily upon surgical indications, one significant phase deserves com- 
ment, namely, the outlook in the future for patients who, despite having 
had everything possible done to prevent it, ultimately present themselves 
with a generalized peritonitis, associated with pregnancy. For several 
reasons it seems justified to assume that their chances of recovery will 
be far greater in the future than they have been in the past. First, the 
greater safety in approaching acute right lower quadrant problems 
through a McBurney incision has been firmly established. Second, the 
parenteral and pex’haps local use of the sulfonamides wall undoubted!}’’ 
contribute to decreasing the severity of the septic process. Third, the 
use of continuous enteric suction can be relied upon to improve the treat- 
ment of the adynamic type of intestinal obstmction that so frequently 
foUow’s generalized infection of the peritoneal cavity. And, fourth, an 
increased understanding of w’ater, electrolyte and protein balance w’ill 
imquestionably aid these unfortunate patients in overcoming their acute 
iUness. These, combined wdth a rigid laissez-faire policy from the ob- 
stetric point of view', all point toward a low'ered mortality in the future. 

Gynecological Cases . — The next group of cases in w'hiph a surgical 
problem complicated the pregnancy is that in which a major abdominal 
operation w’as performed because of the presence of an ovarian tumor. 
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a myoma, or some other suspected gjuiecologic lesion. In contrast to the 
general surgical cases in ■which the majority of patients presented acute 
problems, the operations in this group may he considered to have been 
more of an elective nature. 

Corresponding to the minor surgical operations there "was a group of 
patients who were operated upon during pregnancy for minor gyne- 
cologic lesions, such as congenital abnormalities, cysts of the lower geni- 
tal tract, condylomata, etc. Since these procedures were unassociated 
■with any unto^ward effect upon the course of the pregnancy, thej^ were 
not considered sufficiently important to merit consideration here in 
further detail. 

The largest single group is composed of 23 patients who were oper- 
ated upon for removal of ovarian tumors (Table VII). In these there 


Table Vn. Oophoroctstectomt During Pregnancy 


DURATION 

PREGNANCY 

NO. 1 

CASES 1 

abortion 

end result pathology 

1+ 

2 

0 

1 del. at term Dermoid 7 

1 uiiknoAvii Simple serous 7 

24- 

10 1 

4 

3-11-20-60 days 

4: del. at term Corpus luteum 4 

2 vmknovra Pseudomucinous 2 

3+ 

4 1 

0 

4 del. at term papillary serous 

4+ 

1 ! 

0 

1 del. at term cvstadenoma 1 

5+ 

3 1 

1 

1 operative 
abort, (car- 
ciDoma) 

2 del. at term Papillary serous 

cystadeuocarcin. 1 

RV^TPTf>^^R 

6+ 

1 i 

0 

1 del. at term 

Present 11 

7+ 

2 

0 

2 del. at term Absent 12 


23 

5 

15 del. at term 

3 unlmoAvn. 


was no maternal mortality but there were five abortions, one, an opera- 
tive abortion in the fifth month, and four, all considered due to the 
celiotomy, in the first two to tAvo and a half months. In considering 
this relatively high incidence of abortion of four^^ out of 22 cases, two 
factors must be considered. First, the role of the corpus luteum in main- 
taining pregnancy. Since it is generally accepted that this plaj’-s an 
insignificant part in maintaining pregnancy after the fourth month at- 
tention AviU be gii’en in this series onl.v to those appearing in the first 
trimester. _ In one of these four cases the corpus luteum was removed 
and abortion occurred on the eleventh postoperative day. In the re- 
maining three, even though the corpus luteum was not disturbed, abor- 
tion occurred on the third, twentieth and sixtieth days after operation. 
In contrast to these there Avere three patients in Avhom'the corpus luteum 
was removed but Avho did not abort. In this connection Andreu’s et al « 
reported 13 cases in which bilateral dermoid cysts Avere removed during 
tJie fii-st trimester, of AAdiich only tAAU patients aborted. Thus it seems 
justified to assume that the corpus luteum of pregnancy may not be 
essentia l to the maintenance of pregnancy at this time. 
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The second important factor affecting the incidence of abortion in- 
volves the problem of the optimum time during pregnancy to subject a 
patient to oophorocystectomy. It will be noted that all postoperative 
abortions occurring in this series appear before the third month. An- 
drews et al.® in reviewing the literature from this point of view found the 
incidence of abortion to be lowest when these patients were operated 
upon during the fourth month, while the number that occur during the 
second month was relatively high. As judged from this series and the 
available literature,®"^® the safest time during pregnancy to subject pa- 
tients to oophoroej^stectomy is either during or after the fourth month. 

It is evident from the study of these patients subjected to oophoro- 
cystectomy that the incidence of abortion was high, this untoward com- 
plication occurring in four out of 22 cases. It is possible that a certain 
number of these could have been avoided if operation had either not 
been perfonned at all or had been postponed until later in pregnancy. 
When these eases are compared to a similar group already referred to 
in the surgical cases (Table III), it is found that the acute surgical 
cases were all operated upon after the fourth month. 

Although it may have been possible to postpone operation in some of 
these patients, fully half of them presented signs and symptoms of suf- 
ficient severity to indicate the possibility of torsion of the pedicle having 
taken place. In them anything but immediate operation would indeed 
have been hazardous. Furthermore, it is of interest to note that all of 
the abortions occurred in this half, Avhile there were no abortions in 
those cases in whieli oophorocystectomy was performed merely as an elec- 
tive procedure. In this connection it may be of interest to recall that 
any intraperitoneal irritation causing stimulation of the gastrointestinal 
tract may reflexly initiate uterine contractions. In explaining, there- 
fore, why those patients with symptoms abort early in pregnancy, while 
those without do not, it appears logical that the peritoneal irritation 
occasioned by a partially ischemic ovarian cyst might well stimulate the 
uterus either directly or indirectly to empty itself. In none of these 
patients was progestin therapy routinely employed nor were any con- 
sistent efforts made to determine the pregnandiol excretion as has been 
advised by Nucci^"* and Andrews et al.® 

An alternate method of course for dealing successfully with patients 
in whom the pregnancy is complicated by an ovarian tumor is indicated 
in Section B of Table IV. In all of these patients living babies were 
obtained by postponing operation till near term, at which time cesarean 
section was ]ierformed. In four cases the cyst was removed at this time, 
in one it was left in place. 

In Table VII the microscopic diagnosis of the ovarian tumors removed 
is outlined. Seven of the tumors were dermoids, seven were simple 
serous cysts, two were pseudomucinous and one a parovarian cyst. There 
was one papillary serous c.ystadenoma, while in one instance both ovaries 
w’ere removed for papillary serous cystadenocarcinoma. Four of these 
tumors measured approximately 6 cm. in diameter, while the odier 19 
were larger, the largest being 26 cm. in diameter. In one patient no 
attempt was made to remove a dermoid which was found firmly adherent 
to the pelvis. 

The next group of interest is composed of eleven patients operated 
upon during the course of their pregnancy for myoma uteri. These 
arc outlined in detail in Table VIII. In two patients exploralion alone 
was performed, myomectomy being deemed inadvisable. Of these two. 
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Table VIII. JIyomectomy Duraxc Pregkancy 


OPERATION 

NO. 1 

CASES 

MONTH 

PREG. 

ABOPwTED POST- 

OPEKATIYELY 

PATHOLOGY 


Myomectomy ^ 

3 

2 

or less 

3 

Degeneration 2 
Uncomplicated 
myoma 1 

■mQiiiii 

Myomectomy 

9 

2-4 

0 

Carneous de- 
generation 

2 

Myomectomy 
not feasible 

o 

2-4 


1 

' ° 

ilyomectomy 

4 

4-G 


Degeneration 
cystic, hyaline or 
carneous 

3 

Total 

1 11 


6 1 


5 


one aborted postoperatively while tlie other was discharged well, only 
to he readmitted a week later having had an abortion induced shortly 
after leaving the liospital. In the nine patients in whom myomectomy 
was performed four aborted and five progressed to deliveiy at term. 
j\Iyomectomy in this series, therefore, represents an operation, the fetal 
loss associated with which is exceedingly high. 


The explanation for this large number of abortions lies in the exces- 
sive amount of uterine manipulation necessary to secure removal of the 
tumors. For instance, it was found that in those patients who progressed 
to term the size of the attachment of the myoma to the uterus was never 
oyer five centimeters in diameter. In those who aborted, however, the 
size of the attachment was so large that the uterus was of necessity 
severely traumatized during the course of the operation. 

In studying these patients, therefore, from the point of view of postu- 
lating a therapeutic policy which in the future could be expected to re- 
sult in a lower incidence of fetal loss, several factors immediately pre- 
sented themselves. In the first place these eleven patients obviously 
belong to that large general group in which it is recognized that the preg- 
nancy is complicated to a greater or lesser extent by the presence of a 
myoma of the uterus. It is true that most of these patients can be ex- 
pected to progress to term without undue difficulty. There will, how- 
ever, be a few who will present signs and symptoms due to the tumor 
which are of sufficient severity to make operation all but imperative. 
This situation presented itself in eight of the 11 patients. In the other 
three, however, the operative indications were unfortunately merely the 
presence of a large abdominal tumor unassociated with any real com- 
planits upon the part of the patients themselves. Size alone therefore 
should not be accepted as a valid reason for operating upon such in- 
dividuals. These experiences indicate that only those patients should 
he subjected to myomectomy who present very real and persistent com- 
plamts. Particularly is this true when it is appreciated that if the 
major ante-natal problem associated with the tumor concerns oiilv its 
potential ability to obstruct the birth canal, cesarean section at temi can 
be relied upon to j-ield living infants without undue risk to tlie mother 
In this eoiiiiectioii those cases have been reviewed in whoni section wa; 
peifoimed because of the obstructing effect of large mvonnta Tide 
^•oiip of 22 patients is outlined in detail in section A of' Table' IX It 
s mteresting to note tliat all but two were elderly priminm as Thcl 
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As in tlie general surgical group there were a number of patients in 
this series in whom the preoperative diagnosis was incorrect. These 10 
patients are outlined in Table X. In the first case the preoperative diag- 

Table IX. Cesarean Section 


OPERATION 


NO. 

OASES 


PATHOLOGY 


MATERNAL 

MORTALITY 


A. INDICATION — MYO^rATA 


Cesarean section and hyster- 
ectomy 

7 

Degeneration 

0 

Cesarean section and myomec- 
tomy 

7 

Degeneration 

0 

Cesarean section; tumor not 
removed 

8 


1 

(Peritoni- 

tis) 


B. INDICATION — OVARIAN 


Cesarean section 
Oophorocystectomy 

4 

Dermoid 

0 

Cesarean section 

Cyst not removed 

1 

Dermoid 

0 


27 


1 


Table X. Miscellaneous Operations During Pregnancy 


preoperative 

DIAGNOSIS 

NO. 

OASES 

DIAGNOSIS AT 
OPERATION 

MONTH OF 
PREGNANCY 

END RESULT 

Myomata uteri 

1 

Pregnancy 

3 


Ectopic pregnancy 

3 

Pregnancy 

ll/o 


Ectopic pregnancy 

3 

Incomplete abor- 
tion 

l%-2 

Abortion com- 
pleted 

Endometriosis 

1 

Pregnancy with 
adhesions 

3 

Delivered at term 

Extens. adhesions 

1 

Extensive adhe- 
sions 

5 

Aborted first day 

Myomata uteri 
missed abortion 

1 

Missed abortion 

2 

8 mos. amen- 
orrhea 



nosis was myomata uteri and a normal three months gravid uterus was 
observed at operation. In the next six cases in which the preoperative 
diagnosis was ectopic pregnancy, three of the patients were discovered 
to have a normal intrauterine gestation which progressed to term satis- 
factorilj’. In the other three the correct diagnosis was established as an 
incomplete abortion, all of these requiring a dilatation and curettage. 
The remaining three cases are self-explanatoiy. The significant find- 


Table XI. Hysteromyomectomy During Pregnancy 


INDICATION 

NO. CASES 

PATHOLOGY 


Pregnancy not recog- 
nized 

6 

Uncomplicated myomata 
5 

Hyaline degeneration 1 

Less than 7 vrecKs 

Pregnancy suspected or 
known 

4 

Uncomplicated myomata 

m to 2% montlis 

Renal disease 

2 

Uncomplicated myomata 

2-3 V> months 
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iiig in this group of patients is that when a diagnosis of ectopic preg- 
nancy cannot he made in any other way than by operation, simple ex- 
ploration can be performed without incurring any excessive risk.® 


Conclusions 

Several conclusions of significance appear warranted from study of 
these patients. 

1. Pregnant women tolerate even major surgical procedures quite as 
well as the nonpregnant. 

2. When the surgical disease, however, becomes complicated by peri- 
tonitis, the outlook is unfavorable, and the maternal and fetal mortality, 
high. 

3. Ovarian tumors complicating pregnancy may be removed with rela- 
tive impunity provided operation can be postponed until after the first 
trimester. 

4. Myomectomy should not be performed during pregnancy except 
upon urgent indications. 

5. An exploratory celiotomj* for suspected ectopic pregnancy may be 
performed udth relatively little danger of interrupting a normal intra- 
uterine pregnancy should the preoperative diagnosis fail to be sub- 
stantiated. 
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Discussion 


dr. JAMES E. MILLEE. — A number of years ago I reviewed the dermoid cysts 
seen at the Hartford Hospital. About every sixth patient had multiple dermoids. 
In one case which necessitated the removal of one ovary entirely because of torsion, 
the corpus luteuni of pregnancy in the other ovary lay between two other dermoid 
cysts. It was possible to shell the dermoids out by careful dissection. The patient 
went to term and was delivered of a live baby. 

Recently in the Hartford Hospital, we had a patient, sis months pregnant, who 
had had a previous gynecologic operation. She had partial and then complete 
obstruction over a period of about seven days. About three feet of bowel were 
resected and an ileostomy was done, wluch was closed later. She also went to term. 


in strictly relevant to the topics discussed in this paper 12 patient"! 

XT performed during pregnancy are outlfned^ in Tnhll 

did the sake of completeness, although actualK-thev 

temfnatpT w complication during pregnancy. The prelnSicV wli 

terminated by tlie very nature of the operation. piegnancj was 
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DE. MOETIMEE D. SPEISEE. — At the Erench Hospital there have been five 
eases of acute intestinal obstruction complicating pregnancy in the first 0,822 ob- 
stetric admissions. Four of the cases followed a previous laparotomy, one for mul- 
tiple myomectomy, another for an appendectomy and Baldy-Webster suspension, and 
two for a simple appendectomy without drainage. The fifth case, without a previous 
history of a laparotom_y or pelvic inflammatory disease, was due to a volvulus of the 
sigmoid. 

Unfortunately, when the classical symptoms of ileus arise during the course of 
a pregnancy they do not alwa3’s i-eceive the serious consideration which they merit. 
The periodic cramplike pains are frequentty considered to be the result of uterine 
rather than intestinal contractions. The painful sensation should be sj'nchronous 
with palpable uterine contractions if the uterus is palpable above the sj’niphysis. 
Nausea and vomiting may occur at an3' time during the course of pregnancy, but 
it is especiall3' significant that it is most prevalent during the first trimester of 
pregnane3’ when intestinal obstruction is least common. Constipation is ver3- fre- 
quent in the female and almost universal during pregnancy, but if in addition to 
this, repeated enemas are ineffectual and do not relieve the pain and distention, 
acute intestinal obstruction must be considered. Furthermore, rapidl3' increasing 
tympanitic abdominal distention, with pain and obstipation, must have some mechan- 
ical basis. For confirmation one 11103' resort to roentgenologic studies. The charac- 
teristic picture of small bowel obstruction is sufficientl3' pathognomonic, but the 
absence of such findings cannot be interpreted as ruling out this complication. The 
use of a Miller-Abbott tube 0103' be a distinct aid to such a diagnosis. Again, large 
bowel obstruction is readil3’ visualized on roentgenographic studies with the use 
of a barium enema if necessar3'. 

As the result of earl3' diagnosis followed by adequate preoperative and operative 
care, there was no maternal mortality in our five cases. In four of the patients 
it was necessary to do an h3'sterotom3' in order to explore the abdominal contents 
adequatel3'. This procedure, unfortunatel3', accounted for three fetal deaths due to 
prematurity. In only one instance, which occurred in a pregnanc3' of tliree and 
one-half months’ gestation, were we able to leave the uterus unmolested. 

DE. WILLIAM E. STUDDIFOED.— I did not hear Dr. Child say anything par- 
ticular in regard to the site of the incision for appendectomy during pregnancy. 
I had difficult3’ in approaching the appendix with an eight months’ pregnanc3' ob- 
structing the operative field. In the particular case to which I have referred, we 
used a muscle-splitting incision, the center of which was about halfway between 
the anterorsuperior spine and the costal margin. With this incision the top of tlie 
right broad ligament came into view and the uterus la3' just to the left. With a 
deep right-angled retractor, it was possible to pull the broad ligament down and the 
uterus to one side, bringing the appendix into view. It was removed then without 
an3' difiiculty. 

DE. SAMUEL A. COSGEOVE.— Our incidence of these surgical complications of 
pregnanc3- has not been as high as those at the L3'ing-in Hospital. At the ^Margaret 
Hague Maternit3- we have had 29 cases of acute appendicitis, several of which cere 
characterized 1)3- gangrene or rupture of the organ, five by generalized peritonitis. 
Twent3'-four occurred before the .seventh month j five be3'ond the seventh month and 
two were actualh* intrapartum. 

In 13 other cases the appendix was removed during pregnanc3'. These were re- 
moved cither when associated with other patholog3' or some as a result of error m 
diagnosis. Of this total of 42 cases one mother died, a late case of generalized peri- 
tonitis, giving a mortalit3- rate of 4.2 per cent. Five, fetuses were lost, two of which 
wore inevitabl3- compromi.^ed before operation, a mortalit3- of 12 per cent. 

Our number of ovarian cy.sts and fibromas has not been as large as the Lying-m 
Hospital series, perhaps because of a little more conservative tondenC3- on our part. 
We have had 17 cases of ovarian and parovarian C3-st.s, with no maternal inortabt3, 
but with 41.2 per cent fetal loss. This is comparable to that of Dr. Child and Dr. 
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Douglas. Tliere were 10 cases of uterine fibroids, witli no maternal mortality, but 
witli a 60 per cent fetal loss, wliieli is comparable to theirs. 

lYe had six cases of thyroidectomy, with no maternal or fetal loss. 

We .do not feel that the difficulty of diagnosis is greater in the pregnant than in 
the nonpregnant. About the onlj' specific diagnostic evidence that one can depend 
upon in estimating acute appendicitis is localized, persistent tenderness. We have 
not found so much dislocation of the area of tenderness as other observers liave and 
we feel that we can make a reasonably sure diagnosis of appendicitis without de- 
pending on a triad or any other combination or syndrome which so often does not 
exist. The operation itself is not serious, as has been demonstrated by the residts 
which have been reported liere this evening. Just the other day we had a patient 
who delivered a seven months’ fetus four daj’s after an appendectomy for an acute 
catarrhal appendicitis. The wound does not apparently suffer any particular stress; 
there is no more danger of dehiscence because the woman goes into labor immediately 
or a short time after operation than under any other circumstances. Therefore, in 
view of the well-taken point that in late pregnancy the progress of acute appendicitis 
may be more malign and rapid than it is in the nonpregnant, it is just as ap- 
propriate to operate on a few of these cases on suspicion as if a similar situation 
occurred in the nonpregnant woman. 

There is one type of ease in which I would recommend conservatism in acute 
appendicitis and it may be the answer to part of our mortality. That is the ad- 
vanced case of general peritonitis. Some of those cases are, from a surgical view- 
point, not operal)le and do better if treated conservatively. This is hardly the 
place to develop that thesis, but I would commend to your attention the very occa- 
sional ease which will do better on a strict Ochsner regimen and entire dependence, 
for a considerable period of time if necessary, on parenteral maintenance of water, 
electrolyte and protein balance. 

DE. GEOEGE W. KOSMAK. — I would like to ask Dr. Douglas if they en- 
countered among these surgical complications any ureteral calculi. I remember one 
case at the Lying-in Hospital many years ago where the patient had a ureteral cal- 
culus on the right side, causing obstruction and giving rise to sj-mptoms very similar 
to an appendicitis. The patient was operated upon and a calculus about one inch 
long taken from the ureter in the seventh month of pregnancy. Tlie patient went 
on to full term. 

DB. ALFBED C. BECK. — For a number of years we have been very conservative 
at the Long Island College Hospital in the treatment of fibroids complicating preg- 
nancy. Formerly in Doctor Polak ’s time some myomectomies were done. During 
the past ten years, however, I cannot recall a single case in which we thought myomec- 
tomy was necessary. Occasionally these tumors become very painful but they re- 
spond to conservative treatment. 

If a cesarean section is necessary for obstruction due to a fibroid in the lower 
uterine segment, we believe that the fibroid should not be left behind. The cesarean 
section accordingly should be followed by hysterectomy or the tumor should be 
removed by myomectomy. Otherwise a tumor which is large enough to interfere 
witli the passage of the child will interfere with drainage from the uterus and con- 
sequentlj' lead to subsequent difficulty. 

DB. CHILD (closing). — Intraperitoneal drainage is instituted in all cases of 
acute appendicitis in which free perforation has taken place. Occasionally, in cases 
of gangrenous appendicitis without perforation the parietal wall alone is drained, 
that is, down to the peritoneum. In the four cases in this series in which generalized 
peritonitis was present drainage was instituted. 

In all ea.ces in which appendicitis was suspected the peritoneal cavity was entered 
through a IMcBurney type of incision. The midpoint of this incision is usually 
placed over the point of maximum tendeme.«s. The advantages of this type of in- 
cision, particularly if perforation has taken place, are too well known to require repe- 
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tition here. If, on the other hand, the preoperative diagnosis is found to be in- 
correct and one of the rectus incisions is needed, the additional trauma of the Mc- 
Burney incision is not considered particularly detrimental to the patient. 

Tile so-called Ochsner form of treatment is not customarily employed at the New 
York Hospital. This does not mean, however, that a reasonable amount of time 
is not allowed to prepare adequately an acutely ill patient for operation. 

We have not encountered any patients in whom a right renal calculus was mis- 
taken for acute appendicitis. 

DE. DOUGLAS (closing). — ^Dr. Bishop’s question with relation to the incidence 
of myomectomy at tlie present time as compared to former experience is difficult to 
prove statistically in a small sei'ies of cases. It is my impression that we are inter- 
fering less frequently now than formerly. Actually only one case has been oper- 
ated on since 1939. I was interested in hearing Dr. Beck say that they have not 
had occasion to perform a myomectomy recently. I have reviewed one of Dr. 
Polak’s papers on tlie subject and the incidence of myomectomy was obviously 
higher then than it is at this time. 

In regard to Dr. Kosmak’s question with reference to ureteral calculi, there was 
a considerable number of patients with this complication who were not subjected 
to operation during pregnancy and who are not included in this study. 


Kloman, Erasmus H.; Vesicovaginal Fistula, South. M. J. 34: 271, 1941- 

The author briefly reviews tlie history of operations for the cure of .vesico- 
vaginal fistula, indicating the significant contributions to the procedure in the 
successive stages of its development. Modern teclmique, it is emphasized, is based 
upon the work of pioneer surgeons. He makes the distinction between '' present-day’* 
gynecologic fistulas, which result from pelvic operations, the use of radium, and 
the cautery, and obstetric fistulas which develop consequent to the trauma of labor 
and parturition. The postoperative fistulas contrast with the latter in that they are 
usually high in the vaginal vault and of difiicult access. Accordingly, the author 
employs the knee-chest posture for this operation, stressing the advantages of better 
ej^osure of the operative field, with the surgeon working down upon the latter rather 
than up under the pubic rami, decreased vascularity and relative anemia of the 
elevated tissues. 

The patient is anesthetized in the usual dorsal position, then turned to the prone 
position and elevated to the knee-chest posture by a special device which may be 
adapted to any operating table. This position may be maintained indefinitely. 
method whereby the fistula may be drawn doivn closer to the introitus in order that 
its dissection and repair may be facilitated, is an original contribution of the author. 
This is accomplished by the use of 6 to S traction sutures of stainless steel uire 
wliich are introduced through the vaginal mucosa and submucosa about 2 cm. from 
tlie periphery of the fistula orifice, and held with clamps. The method obviates 
the necessity for using metal retractors which may offer obstruction. Preliminarj 
to operation, any existing urinary tract infection must be cleared. The relationship 
of the fistula to the urethra and the ureters should be determined; if the proximitj 
of the ureteral orifice is close, a catheter may be passed, or transplantation of the 
ureter performed. 

Complete separation of the vaginal mucosa and the bladder is essential so that the 
closure may be accomplished with a minimum of tension. For the vesical wall a 
purse-string catgut suture reinforced by a second layer of continuous suture is em- 
ployed. Apposition of the vaginal flaps is accomplished with nonabsorbable fine 
dermal sutures which remain four weeks. Postoperativcly, the patient is placed m 
a prone position and a self -retaining urethral catheter provides for bladder drainage 
and for twice daily irrigation. Acidification of the urine tends to prevent crust de- 
posits. Arnold GoldbebgeR' 



CARCINOMA OF THE CERVIX COINCIDENT WITH 
PREGNANCY* 


Charles R. Maino, Aisno Robert D, Mussey, M.D., 

Rochester, 

(From the Mayo Foundation and the Section on Ohstetrics and Ctynecology, 

Mayo Clinic) 

T he literature dealing with carcinoma of the cervix coincident with 
pregnanej’- consists for the most part of reports of a single ease or 
of statistics assembled by a number of anthors from these reports. 
There is little agreement concerning frequency, behavior, treatment or 
the prognosis of carcinoma associated with pregnancy. 

Material 

This stndy was made to deteimiine as accnratelj^ as possible the inci- 
dence of pregnancy in approximately 3,500 eases of carcinoma of the 
cervix observed at the Mayo Clinic in nearly thirty-two years, that is 
from Jnlj'- 1, 1909 to February 28, 1941, inclusive, and to ascertain 
whether or not the prognosis of the disease is modified by the co- 
existent pregnancy. It was considered of interest to investigate the 
possibility that gestation may occur in the presence of an established 
carcinoma of the cervix. The results of therapy were review^ed in an 
effort to determine the method or methods of choice in the treatment 
of carcinoma of the cervix coincident wdth pregnancy. 

In twenty-six, or 0.7 per cent, of the 3,570 cases of carcinoma of the 
cervix, the patients also were pregnant. In forty-five other cases there 
was a close association between pregnancy and carcinoma of the ceindx 
but the coexistence of these two conditions could not be proved abso- 
lutely; therefore, these cases were excluded from consideration. We 
shall attempt to correlate the findings in tliese twenty-six eases with 
the findings in the eases reported in the literature. 


Incidence 


In the reports in the literature, the stated incidence of carcinoma of 
the cervix among pregnant women has Amried. HoAvever, examination 
of a number of such reports indicates that the incidence is in the 
neighborhood of 0.05 per cent. Thus, Avhen one considers the fre- 
quency of pregnancy, a complicating carcinoma of the cemux is not 
an extremely rare occurrence. 


Detroft!'snc\.!’'leKbe? 2°/, State Obstetric and Gynecologic Society. 
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Table I 

CLiNicAii AND Pathologic Findings, Treatment and Results 
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This paper deals prevailingly with carcinomas; this one case of myxosarcoma was not excluded fro;n the series. 
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As an incidental finding in eases of carcinoma of the cervix, on the 
other hand, pregnancy occurs with surprising frequency. Incidences 
of from 0.3 to 5.1 per cent have been given by various authors. The 
experience of most men, however, would agree to an incidence of about 
1.5 per cent. As preAdonsly stated, pregnancy also was present in 
tiventy-six, or 0.7 per cent, of 3,570 eases of carcinoma of the cervix 
observed at the clinic. Since all of these patients came to the clinic 
because of carcinoma of the eeiwix and not because of pregnancy, this 
percentage does not indicate the true incidence of carcinoma of the 
cervix among pregnant ivomen. In the years 1910 to 1941, inclusive, 
8,500 Avomen registered at the clinic because of pregnancy and carci- 
noma of the cerAux Avas not obseiwed in any of these Avomen. 

Age of Patients 

The jmungest patient in our series of tAventy-six cases Avas tAventy- 
five years of age and the oldest Avas forty-one years of age (Table I). 
There appears to be Amry little predilection for carcinoma of the cerAUx 
coincident Avith pregnancy to occur at any particular age since there 
Avere almost equal numbers of patients in each five-year age group. 
The aA'^erage age of the patients Avas 32 years. The aA'^erage time at 
Avhieh the carcinoma of the cerAux Avas discovered was in the tAventj’’- 
fonrth Aveek of pregnancy. 

Gravidity 

In only one instance did carcinoma occur in the first pregnancy ; m 
fiAm cases it AAms discovered in the course of the second pregnancy. 
The greatest number of pregnancies in any one case Avas thirteen 
(Table I). In the entire group of eases the aAmrage number of preg- 
nances Avas 6 and the aA^erage number of children was 4. 

It has been stated that pregnancy may supervene in a case of estab- 
lished carcinoma of the cervix. In three cases in this series, the preg- 
nancy almost certainly occurred after carcinoma of the cerAUX Avas 
present; in a fourth case, there Avas definite proof that the carcinoma 
antedated the pregnancy. In ease 14, carcinoma stage 3 Aims discoA^- 
ered in the tenth Aveek of pregnancy. It is reasonable to suppose that 
carcinoma of such an advanced stage had been present much longer 
than ten AA^eeks and that the pregnancy occurred after the carcinoma AA'as 
Avell established. A similar reasoning may be applied in case 15, m 
which carcinoma stage 2 Avas found in the sixth Aveek of pregnanc3^ 
This Avas the earliest stage of pregnancj’- at AAdiich carcinoma Avas discoA'- 
ered in this series of cases. 

In another case bleeding from the ceiuox occurred in the eighth month 
of pregnancA', in December, 1920. The patient had been told that she 
had a “slight groAVth on the cervix.” A feAV Aveeks later, groAvths pro- 
truded from the Amgina and there Avas much foul, bloodj^ discharge. In 
IMaA', 1921, poljqis AA-ere removed, only to return four months later; they 
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were removed again in October, 1921. When the patient first was seen 
at the clinic in February, 1922, fourteen months after the discoveiy of 
the tumor, she again was pregnant; at this time she was in the fifth 
month of pregnancy. She had a large cervical timior which proved to 
be a myxosarcoma grade 3. Undoubtedly these recurring tumors were 
myxosarcomas and she tAvice became pregnant during the course of the 
disease. 

Definite proof that carcinoma may antedate conception is furnished 
by case 22. In October, 1937, the patient aborted a fetus of about one 
month. Curettage AAms performed and a biopsy disclosed carcinoma of 
the cervix. In June, 1938, she Avas re-examined and radium therapy 
was prescribed. In July, 1938, biopsy of a large section of the cervix 
again disclosed papillary adenocarcinoma. In September, 1938, about a 
year after biopsy first had disclosed carcinoma, she again became 
pregnant. 

Symptoms 

The symptoms of carcinoma of the ceiwix coincident A\'ith pregnancy 
are those of carcinoma of the cervix plus the sjTnptoms of pregnancy. 
All authors agree that vaginal hemorrhage is the most common symp- 
tom of carcinoma of the cervix. The bleeding may consist only of 
postcoital spotting. On the other hand, it may not be associated Avith 
trauma and may be profuse. An aqueous, odorous discharge com- 
monly is a late sjTnptom. Bleeding AA’as the initial symptom in twenty- 
three, or 88 per cent, of the tAventy-six cases in this series. In most of 
the cases the patients had had symptoms for tAvo to six months before 
the diagnosis Avas made ; three patients had not had any symptoms. 
The aAmrage duration of symptoms Avas 7 months. In one case abnor- 
mal bleeding had occurred for one year and in another case it had 
occurred for tAvo years. 

Gross, as AAmll as other authors, found that the duration of symptoms 
of carcinoma of the cervix AAms shorter in cases in AA'hich the Avomen 
Avere pregnant than it Avas in cases in AA-^hich the patients Avere not preg- 
nant. In a series of cases reported by this author, the duration of 
sjmiptoms Avas as folloAvs : three months in cases in AAdiich the patients 
Avere pregnant and 8 months in cases in Avhich the patients Avere not 
pregnant. In almost a fifth of the reported cases the symptoms of 
carcinoma antedated pregnancy. 

Diagnosis 

We agree AAuth Rochet’s statement that the diagnosis of carcinoma of 
the ceiwix coincident AAuth pregnancy often is missed because of the fear 
of maldng a pelvic examination during pregnancy. He urged the mak- 
ing of a peMc examination in any ease in Avliich a malignant lesion of 
the cerAUx is suspected. He also recommended biopsy and said that this 
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procedure is associated with little risk even in cases in which the patients 
are pregnant. 

The literature contains reports of several cases in which carcinoma 
of the cer%'ix has been mistaken for threatened abortion or placenta 
previa. Carcinoma of the cervix is more likely to bleed as the result of 
trauma whereas in eases of placenta previa profuse bleeding occurs with- 
out apparent provocation. Cai’cinoma of the cervix is hard and in- 
durated while the cervix of the normal pregnant uterus is soft and 
velvety. 

At this point it perhaps might be advisable to mention the possibility 
of confusing carcinoma with the hypertrophic changes in the cervix of 
a pregnant uterus. Clinically, in the presence of pregnancy, the cervix 
may on occasion appear sufficiently'^ abnormal to cause one to suspect the 
presence of a malignant lesion. An experienced jiathologist would 
recognize the histologic appearance of tissue obtained by biopsy’’ from the 
cervix in a case of normal pregnancy' as opposed to that of carcinoma. 

Treatment 

Previous to 1880, the treatment of carcinoma of the cervix associated 
with pregnanc.v was purely’’ sy’inptomatic. Tlie pregnancy’ was allowed 
to go to term ; artificial methods of delivery’ were used only’ in cases of 
arrested progress. Then cautery’, local excision of the obstructing tumoi, 
multiple cervical incisions, manual dilatation, version and extraction, 
or forceps delivery’ liecame the procedures usually’ employ’ed. 

In 1881, Spencer Wells did the first hy’sterectomy’ for carcinoma of a 
known pregnant uterus. By’ 1909, the y’ear Williams published his 
excellent article on the subject, several choices of operation were possible. 
About 1910, when abdominal hy’sterectomy’ had become comparatively 
safe, the radical operation of Wertheim, with or Avithout cesarean section, 
became the method of choice in cases in Avhich the lesion Avas operable. 

Surgical Treatment. — In nine of the thirteen cases obsei’A’ed in the 
y'ears 1909 to 1927, inelusiA’e, the ceiwical lesion AA’as considered operable, 
stages 1 or 2, AA’hen the patients first AA’ere observed. Radical operation 
AA'as performed in scA’en of the nine cases; total hy’sterectomy’ AA’as pei- 
formed in one of these ca.ses (Case 8) tAA’o y’ears before admission to the 
clinic. In three of the eight eases the patients AA’ere in an advanced 
stage of pregnancy, AA’hicli ordinarily' makes the prognosis poor. Of the 
seven patients, only' t.AA'o remained free of recurrence. 

The cervical lesion AA'as found to be operable in eight of the thiileen 
oases that AA’ere obserA’cd in the y'eai’s 1928 to 1941, inclusiA'c. Tota 
liy'stcreetom.v AA'as emplo.ved in scA'en of the eight cases. When the .seAcn 
patients last AA'cre heard from, all of them AA'ere liA’ing; lioAveA’cr, on y 
throe of the patients had been folloAA'ed for fiA’e or more y'ears aftei 
operation. 
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Cesarean section was performed in six cases. In four of these cases 
it was followed by subtotal hysterectomy and in another ease by total 
hysterectomy. Althongh irradiation also was used in fom of the six 
cases the results were not good. The lesions were well advanced at 
the time of operation and none of the patients lived for five years 
after the operation. 

Total abdominal hysterectomy was performed in eleven cases (Cases 
2, 3, 8, 10, 15, 16, 17, 21, 22, 25 and 26). In seven of these cases, more 
than ten years have elapsed since the operation was performed. In four 
of the seven eases, the patients were alive when this paper was wintten ; 
therefore, the ten-year survival rate in the seven eases was 57 per cent ; 
this figure represents the survival rate in cases in which the stage of 
growth permitted radical operation. 

The technique of the Wertheim operation was employed in nearly all 
of the total hj^sterectomies, and in three eases (Cases 22, 25 and 26), 
Avhich Avere observed more recently the operation was defined as a 
Wertheim hysterectomy. Although the results so far have been good 
in these three cases, the time that has elapsed since operation ivas per- 
formed is not sufficient to permit one to say that the patients probably 
have been cured. 

Vaginal hysterectomy was performed in three cases (Cases 4, 7 and 
11). Ill one ease it apparently effected a cure. 

In the first feiv cases in this series, the actual cautery ivas apijlied to 
the malignant lesion before the uterus ivas removed ; however, this pro- 
cedure axiparently was of little benefit. 

Irradiation Therapy. — With the advent of roentgen therapy, opinion 
became divided as to the relative value of surgical and nonsurgical ti’eat- 
inent. Since there Avas some hope of obtaining a Auable infant in cases 
in Avhich roentgen therapy Avas employed, personal and religious senti- 
ments in this regard became manifest. The French literature, espe- 
cially, favored yireservation of the fetus by using roentgen theraiiy until 
the Auability of the fetus Avas assured. 

Irradiation therapy frequently has been used in an attempt to con- 
trol the groAvth of the carcinoma until the child has become viable. This 
is not Asdthout risk to both mother and child. Murphy (Schmitt), and 
other authors have revealed that abortion occurs in about 24 per cent 
of cases in Avhich this type of therapy is used and that in about 24 per 
cent of the remaining cases the offspring are defective ; about half of 
the defective infants are microcephalic idiots. This predominance of 
microeephalie idiocy has been a constant finding among irradiated 
fetuses. A child often is reported apparently normal at birth, but a 
folloAv-up study frequently sIioavs that it died soon aftevAvard, or that 
after a lapse of from four to seA'en years its faulty development became 
manifest. 
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The importance of this sequel to ii’radiation during pregnancy has 
assumed medicolegal significance. Recently, an adverse decision iras 
rendered in suit for damages against a piiysician because a microcephalic 
idiot was born to a woman whom lie had irradiated early in the course of 
pregnancy. The pregnancy had not been recognized until after irradia- 
tion had been emplojmd. 

Rev. P. A. Finney and other moral theologians agreed that, as long as 
the treatment is directed primarily against the carcinoma which threatens 
the mother ’s life, the death of the fetus is secondary and indirect. The 
church condones the removal of the pregnant uterus for carcinoma of 
the cervix. In spite of tlie prevalence of this sound opinion, treatment 
in many instances is influenced by personal or religious interpretation. 

The majoritj'' opinion of the past fifteen years favors, when possible, 
immediate radical removal of the uterus and the subsequent use of ir- 
radiation therapy. The results of operation performed in the course of 
pregnancy are more satisfaetoiT than are the results of operation done 
after delivery. Nearly all authors agree that vaginal delivery of the 
fetus increases the immediate mortality of both mother and child and 
that the ultimate prognosis is likewise made worse. 

Irradiation was not employed in the first three cases of this series as 
these cases were observed prior to 1916, that is before irradiation was 
widely used either alone or in conjunction Avith operation in the treat- 
ment of carcinoma. 

Radium Avas the principal therapeutic agent emplojmd in ten cases 
(Cases 5, 6, 9, 12, 14, IS, 19, 20, 23 and 24). In two of these cases 
(Cases 9 and 24), Porro’s operation preceded radium therapy and tAVo 
other cases (Cases 12 and 20) radium therapy Avas employed after 
cesarean section was performed. No surgical operation Avas performed 
in the remaining six cases. The lesion Avas considered operable m 
only one of these six cases, namely. Case 5. The fact that the pa- 
tient in this one case died cannot he used to condemn the use of 
irradiation in the treatment of carcinoma of the cervix coincident Avith 
pregnancy. In one of the six cases (Case 14), more than elcAmii years 
have elapsed since the patient AA'as treated and there has been no recur- 
rence of the carcinoma. In this case, the carcinoma aa^s classified as 
stage 3. 

In tAvo eases (Cases 23 and 24) Avhich Avere observed recently, the 
lesion has not responded Avell to irradiation therapy. In one case 
(Case 23) the disease AAms progressing rapidly Avhen the last folloAA'-up 
AA'as obtained. In the other case (Case 24), the carcinoma Avas in a 
rather early stage of deAmlopment Avhen the patient first aa^s seen at 
the clinic but it progressed rapidly to stage 4 while the patient Avas 
undergoing treatment. The later use of roentgen therapy produced 
some symptomatic improAwment. 
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Abortion occurred in all cases in which irradiation was applied to 
the pregnant nterus. In five of the cases, irradiation therapy was 
begun in the post-partum period. Vaginal or cesarean delivery had 
resulted in a living child in all of these cases. In foni’ of the five cases, 
the mothers died of carcinoma ; in the remaining case, the lesion was 
progressing rapidly when follow-up data last were obtained. 

In seven of the ten cases in which irradiation was employed, roent- 
gen therapy was used in conjunction with radium therapy. In two of 
the three eases in which roentgen therapy was not employed (Cases 9 
and 10), the patients refused to undergo further treatment; in the re- 
maining case (Case 18), it was felt that only palliative radium therapy 
was justified. 

Results and Prognosis 

In twelve of the twenty-six cases, the patients were alive when the 
last folloAv-up data were obtained; however, in six of these eases, the 
patients have not been followed for five years. In two of these six 
eases, the disease apparently has made considerable progress and the 
prognosis was considered unfavorable when the last follow-up data 
were obtained. In the remaining four cases, the patients apparently 
were free of recurrence of the lesion, two and a half years, two years, 
five months, and two months respectively after they were dismissed 
from the clinic. 

In twenty cases, at least five years have elapsed since the patients 
were treated at the clinic. Of these tAventy patients, six Avere Imng 
and fourteen AA’-ere dead Avhen the last data Avere obtained. One of the 
patients died of an accidental injury but she had no recurrence of the 
carcinoma for tAvo years after she Avas treated at the clinic. Thirteen 
patients died of extension of the malignant lesion. One patient Ih'ed 
six years but had a recurrence of the lesion before fiA'-e years had 
elapsed. Of the patients Avho are alive, one has liA’ed for tAventy-three 
years after treatment, one has IWed for tAveh'e years, three haA^e lived 
for eleven years and one has liAmd for ten years, without evident recur- 
rence. A cure apparently Avas obtained in six, or 30 per cent, of the 
cases in Avliich the patients haAm been folloAved for five or more years. 
If the ease in AA’-hich the patient died accidentally Avere omitted from 
these tAventy cases, this percentage AAmuld be increased to 32. 

Effect of Pregnancy on Carcrno?jia.— 'Whether carcinoma is stimu- 
lated, retarded, or unaffected by the coexistent pregnancy is a subject of 
dispute. There are AveU-substantiated reports Avhich reA'eal tremendous 
acceleration in the groAAdh of the carcinoma ; others equall}' A’erified have 
demonstrated a marked inhibitory eft’ect on the progress of the malig- 
nant lesion. 

The cause of the rapid progress of the carcinoma is not IvUcaati. It has 
been suggested that an increase in metabolism, In-percholesteremia, hy- 
peremia, increased amount of glycogen in the cells, “looseness of tissue, ” 
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or increased lympli supply consequent to pregnancy favor the growth 
and dissemination of the carcinoma. Cervical lacerations attendant on 
parturition are generally conceded to encourage a rapid spread of the 
carcinoma. 

Gross and Zweifel, quoted by Bainbridge, early in their experience 
expressed the opinion that pregnancy accelerated the groivtli of car- 
cinoma but they later changed their opinion to affirm the retarding effect 
of pregnancy upon carcinoma. Peller Avas able to demonstrate that in 
cases of carcinoma of the cervix in which the patients are of equal age 
the mortality rate is loiver in eases in which the patients are pregnant 
or in the puerperium than it is in the cases in Avhieh the women are 
not pregnant. Bowing showed a significantly better prognosis for 
women Avho had been pregnant. Twenty-seven and seven-tenths per 
cent of women who had been pregnant obtained good results from 
therapy while the five-year survival rate Avas only 20.6 per cent for 
Avomen who had never been pregnant. 

Emge’s experience with six pregnant patients indicated that the 
chance of cure of cervical carcinoma coincident Avith pregnancy Avas 
increased above the average. 

Stockl expressed the opinion of many authors in so far as he found 
no significant alteration in the behaAdor of carcinoma because of preg- 
nancy, although he recognized individual cases in which the groAvth of 
the lesion Avas apparently stimulated or retarded. 

In this connection the Avork of Slye is most interesting. She ob- 
served that Avhen female mice were constantly pregnant energy was 
Avithheld from the tumor, Avhieh then grew with extreme sloAvness. 
If, hoAvever, there Avas an inteiwal betAveen pregnancies, or a termina- 
tion of pregnancy, the energy Avhich Avas running into reproduction 
Avas released and diverted into the tumor, Avhich then greAV more 
rapidly. During the six or eight days a female mouse is nonreproductive, 
the tumor groAvs much more rapidly than it does during the total eight 
months or a year that she is reproductiA’'e. If the tumor antedates the 
impregnation considerably, the currents of energy are Avith difficulty 
diA’^erted to the pregnancy, and probably never AvhoUy so. Hence, 
Avhen the tumor groAvth is Avell adAmnced before impregnation, rarely 
are any offspring born; Avlien offspring are deliA’^ered, they are likely 
to be small and undernourished and are rarely suckled. 

Effect of Carcinoma on Pregnancy. — Sterility, on the basis of a co- 
existent endometritis, is generally considered to prevail in cases of cai- 
cinoma of the cervdx. HoAveA'er, the presence of carcinoma of the cei’AUX 
does not preclude the possibility of a subsequent pregnancy. Even a 
second pregnancy during the course of dcA’^elopment of carcinoma of the 
cerAux has been reported several times, and Basden collected twelve le- 
ported cases in AA'hich conception occurred after irradiation therapy. 

If the carcinoma is untreated and if the pregnancy is alloAved to con- 
tuiue, the pregnancA* aagII proceed to full term in about two-thirds of the 
cases, but only a third of the infants Avill sutaua’c delivery by the vaginal 
route. 
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The child of a carcinomatous mother is not likely to be retarded or 
below normal viability unless the mother is cachectic. The experimental 
work of Slye supports this opinion. 

In fifteen of the twenty-six cases, the pregnancy terminated prior to 
viability of the fetus. Spontaneous abortion occurred in one of the 
fifteen cases ; in the remaining fourteen eases, the pregnancy was termi- 
nated by surgical intervention or irradiation therapy. In two of the 
eleven eases in which the fetus was viable, a prematui’e infant was 
delivered in the course of a surgical procedure; in the remaining nine 
cases, pregnancy progressed to full term. 

Of the six patients who lived ten years or more, three Avere in the 
first trimester of pregnancy Avhen the carcinoma first Avas discoA’^ered, 
tAA^o Avere in the second trimester, and one had just entered the third 
trimester. None of the patients Avho carried the fetus to or nearly to 
term liA’^ed more than tAvo years. When the diagnosis of carcinoma 
Avas made, the pregnancy had reached term in only one, or 14 per cent, 
of the seven cases in Avhieh the lesions Avere classified as stage 1. When 
the diagnosis Avas made, the pi-egnaney Avas at or near term in three, 
or 33 per cent, of the nine cases in AAdiich the lesion Avas stage 2, in 
three, or 50 per cent, of the six cases in AAdiich the lesion Avas stage 3, 
and in three, or 75 per cent, of the four eases in AA^hich the lesion Avas 
stage 4. Although the number of cases in this series is small, these 
figures strongly suggest that carcinoma of the ceiwix becomes pro- 
gressivelj^ more severe as pregnancy advances. The number of preg- 
nancies did not influence the prognosis. In cases in Avhich the patients 
lived ten or more years, the average number of pregnancies Avas seven, 
AA’hich corresponds closely Avith the average nnmber of pregnancies in 
the entire series of cases. 

Fetal Prognosis . — According to Danforth, Cornil reported the only 
case in AAdiich carcinoma is IvnoAAUi to have affected the fetus directly. In 
this case, metastatic lesions Avere found in the frontal bone, patella, 
peritoneum and thyroid gland of the fetus. 

The medical literature of the last quarter of the nineteentli century 
contains reports of several eases in AAdiich the fate of the fetus Avas 
studied. In these early reports, no radical treatment Avas employed; 
consequently, the pregnancy Avas not interfered with. In a third of 
the cases reported by Cohnstein, the pregnancy terminated in pre- 
mature delivery or abortion; in tAvo-tliirds of tlic eases in Avhicii the 
pregnancy Avas permitted to continue to term, the infants Avere born 
dead or died shortly after birth. The experience of Theilhaber and 

an der Veer Avere similar. For many years, hoAvever, treatment has 
not been directed so much at saving the fetus as it has been at con- 
trolling the carcinoma. Cesarean section hoav offers the same excellent 
chance for a Auable fetus as it does in certain other obstetric conditions. 

In those cases collected by Strauss, in Avhich an attemiit Avas made to 
control the lesion by irradiation and at the same time secure a liviinr 
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child, only 37 per cent of the pregnancies progressed to term and in 18 
per cent of these cases children proved to he microeephalic idiots. 

Maternal Prognosis . — Prior to the end of the last century, the woman 
with carcinoma of the cervix was almost certainly expected to die. This 
was true regardless of a complicating pregnancy ; only very rarely did 
the carcinoma respond to local measures. The addition of pregnancy to 
the disease merely hastened the inevitable end. The immediate mortality 
was high; 40 per cent to 60 per cent of the mothers failed to survive 
delivery. 

The surgical approach to the disease improved matters considerably. 
In 24 to 30 per cent of eases in which radical hysterectomy was em- 
ployed, the patients were alive five years later. By 1910, cesarean sec- 
tion had cut the immediate maternal mortality to 22 per cent. In fifty 
cases collected by Pankow, the operability rate was 92 per cent and the 
five-jmar survival rate was 42 per cent. Of six patients treated at the 
Stanford University Hospital five have lived five years or more after 
their dismissal. Two were treated by hysterectomy and the remainder 
by irradiation. 

Many authors feel that the rate of operability is higher in the pres- 
ence of pregnancy and that the prognosis is no worse when pregnancy 
is present than it is when pregnancy is not present. It has been a com- 
mon opinion that young women with cervical carcinoma do less well 
than do older women, and the experience of Neill tends to support 
this view. However, Bowing, in a recent reAuew of 1,491 cases of 
cervical carcinoma, was more encouraging as he found that young 
women have only a slightly poorer prognosis than do older women. 
In our series of twenty-six cases, Ave did not find any definite relation- 
ship betAveen the age of the patients and the extension of the lesion 
or betAveen the age of the patients and the period of suiwiAml. 

Family History. — The family history in this series of cases is most 
interesting. Seven, or 35 per cent, of the tAventy patients AA^ho Avere ob- 
served five or more years prior to 1941 gave a family history of car- 
cinoma. Fourteen of the twenty patients are dead; all died of carcinoma 
except one (Case 11), Avho died as a result of an accident. All but one 
of the living patients gave a family histoiy of carcinoma. Since five 
of the seAmn patients AA^ho gave a family history of carcinoma obtained at 
least ten-year cures, one might be tempted to offer the hypothesis that 
such patients Avere "cancer conscious” and Avould be likely to seek 
treatment early in the course of their disease. Investigation shoiiad 
that this reasoning does not hold tnie. In one case a large carcinoma of 
the cei’Adx Aims discoAmred on the third post-partum day Avhen an attempt 
Avas made to control pereistent hemorrhage. In another case, the car- 
cinoma Avas discovered tAA’o months after sjnnptoms developed, but m 
the remaining cases, symptoms had been present for fii'e to tAA’che 
months before the diagnosis Aims made. In these cases, the patients did 



MAINO AND JIUSSEY : 


CARCINOaiA OF CERVIX IN PREGNANCY 241 


not obtain diagnosis and treatment any earlier than do patients with a 
completely negative family history and we are at a loss to explain the 
cause for the more favorable results in cases in which there was a 
family history of carcinoma. 

Stage of Lesion . — In five of the seven cases in which the lesion was 
classified as stage the patients were alive when follow-up data were 
last obtained ; however, in three of these cases, less than five years had 
elapsed since the patients were treated at the clinic. Two, or 50 per 
cent, of the remaining four patients were alive when the last follow-up 
data were obtained. 

The lesion was classified as stage 2 in nine eases. "When the last 
report was received, five of the nine patients were living. In seven of 
the nine cases, ten or more years had elapsed since the patients were 
treated at the clinic and three of the seven patients, or 43 per cent, 
were alive. 

The lesion was classified as stage 3 in six eases. Only one, or 17 per 
cent, of the six patients is known to be alive. In this case, eleven 
years have elapsed since the patient ivas treated at the clinic. There 
was no eiddence of recurrence of the lesion when the last folloiv-up 
data were obtained. 

As might be expected, in all of the four cases in which the lesion was 
classified as stage 4 the patients died of the disease or of incidental 
complications. 

Grade of Malignancy . — The effect of the grade of malignanc.y and of 
the type of lesion -will be considered in a subsequent paper on this subject. 

Dxiraiion of Symptoms . — Although the number of cases in this series 
is too small to justify definite conclusions, it would appear that better 
results will be obtained when the lesion is recognized in seven months or 
less after the onset of sjTuptoms. In the twenty cases in which the 
patients were followed more than five years, good results were obtained 
in 38 per cent of cases in which the tumor was recognized within nine 
months after the onset of sjunptoms but in only 14 per cent of cases in 
which the sjmiptoms were of longer duration. 

Curiously, however, five patients who had had s^miptoms for a year 
or more all lived at least one year after they were treated at the clinic. 
One lived one year; one, twenty-two months; one, two yeai-s; one, six 
years, and one is still living after ten years. In contrast, a group of 
ten patients (not including patients classified as “cured”) who had had 
sjTnptoms for less than one year fared less well ; one lived fifteen months 
but the remaining nine died in ten months or less from the time the 
lesion was discovered. It would appear that if a good result is not 
obtained the patient who has had sjuiiptoms of carcinoma for more than 
one 3 ^ear before the diagnosis is made vill survive longer than one who 
has had sjanptoins for a shorter period. 


•Intornalional classiAcation. 
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Type of Therapy . — It is difficult to draw definite conclusions as to 
the type of therapy that produces the best results, since this series of 
cases is relatively small and the different types of therapy iiave not been 
used in comparable cases. The findings, however, justify certain state- 
ments. Porro cesarean section has produced poor results for the mother 
in all cases in which it was employed. In cases in Avhich the lesion was 
operable, the best results Avere obtained b.A^ total hysterectomy. In four 
of seven eases in which this operation Avas performed, the patients haA'e 
lived ten or more years after the operation. In one of three cases in 
which Amginal hysterectomy Avas performed, the patient is living ten 
years after operation. 

It is difficult to state hoAv much the prognosis is improved by subse- 
quent use of irradiation therap3L This type of therapy is not necessarily 
essential since one patient, AAffio is aliA'^e tAventy-three j'ears after abdomi- 
nal hysterectomy’', Avas not given supplementary irradiation. In only 
tAA’-o instances Avas irradiation used as the sole treatment in cases in 
AAffiieh the lesion might be classified as operable; in both of these cases 
the patients died of extension of the lesion. In contrast, in a case in 
AAdiich the lesion Avas stage 3 and the prognosis apparently^ hopeless, the 
response to irradiation was excellent. In this ease, the patient is free 
of recurrence of the lesion ten y’-ears after treatment. 

Summary 

A study of 3,570 eases of carcinoma of the eei-Aux observed at the 
Mayo Clinic in approximately'- thirty-tAvo years revealed that preg- 
nancy Avas present in tAventy-six, or 0.7 per cent, of these cases Avhen 
the carcinoma Avas found. This figure does not necessarily'' indicate 
the true incidence of carcinoma of the cei’A'ix coincident Avith preg- 
nancy as all of the 3,570 patients came to the clinic because of car- 
cinoma of the cei’Adx and not because of pregnancy. In the same 
period coA’-ered by this studyq 8,500 pregnant Avomen Avere ohseiwed at 
the clinic. 

The aAmrage age of the patients in the tAventy''-six eases in Avhicb 
carcinoma of the cerA''ix Avas coincident AA'ith pregnancy' Avas 32 ymais. 
The youngest patient Avas tAventy-fiA''e years of age and the oldest pa- 
tient Avas forty'-one yeai’s of age. The prognosis Avas no Avorse in the 
ease of young patients than it Avas in cases in AA'-hieh the patients aa’Cic 
older. 

The aA'erage number of preA'ious pregnancies Avas 6 and the aA'erage 
number of children Avas 4. The number of pregnancies apparently 
did not affect the prognosis. In cases in AA'hieh the carcinoma aaus 
diagnosed in the later months of pregnancy', the lesion usually' A\a.s 
Avell advanced and the prognosis aa'us poor. 

Pregnancy may' occur after carcinoma of the cerA-ix has dcA'eloped. 
A family' history of carcinoma Avas elicited in scA'en, or 35 per cent, 
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of the twenty cases which were obseiwed five or more years prior to 
1941. The prognosis in these seven eases was better than the prognosis 
in the remaining cases. 

Bleeding was the initial symptom in twenty-three, or 88.5 per cent, 
of the cases. In 25 per cent of the cases, the patients did not realize 
that they were pregnant when the diagnosis was made. 

No definite conclusions can be drawn concerning the relative value 
of irradiation therapy; however, it appears that operation is preferable 
in cases in which the lesion is operable and that supplementary irradia- 
tion increases the percentage of good results. This is in contrast to 
the relative value of irradiation therapy and hysterectomy in cases of 
carcinoma of the cervix in which the patients are not pregnant. 

We are in general agreement with Strauss concerning treatment of 
carcinoma of the cervix coincident Avith pregnancy. If the extent of 
the lesion permits operation and if the fetus is not yet viable, total 
hysterectomy is folloAved by irradiation; if the lesion is operable and 
the fetus is Auable, cesarean section is folloAved by panhysterectomy 
and postoperative irradiation. 

In eases in Avhich the lesion is nonoperable and the fetus is Auable, 
cesarean section is folloAved by irradiation ; in eases in Avhich the lesion 
is nonoperable and the fetus is not yet viable, sufficient irradiation is 
employed to treat the lesion ; incidentally, abortion occurs. 

In eases in ivliich the lesion is operable, total abdominal hysterec- 
tomy has produced the best results. In 57 per cent of the cases in 
which this procedure Avas employed, the patients were free of recur- 
rence five years after the operation. 

In this series of cases of carcinoma of the cervix coincident AA*ith 
pregnancy, many of Avhich Avere observed before the present methods 
of treatment Avere developed, the prognosis appeared to be at least as 
faA^orable as the prognosis of carcinoma of ceiwix that is not associated 
with pregnancy. Of the tAventy patients Avho Avere folloAved, 30 per 
cent Avere free of recurrence fiA'e or more years after they had lieen 
treated at the clinic. 

Eeferences 

1. Bowng, H. H.: Carcinoma of the Cervix Uteri; Factors Influencing Prognosis 

Minnesota Med. 23: 85-93, 1940. 

2. Cohnstein: Quoted by Cullen, T. S.: Cancer of the Uterus; Its Pathologj'. 

Symptomatology, Diagnosis and Treatment, Philadelphia, 1909, W. B. 
Saunders Company, pp. Gll-624. 

3. Cornil: Quoted by Danforth, AV. C. 

4. Danforth, W. C.: Carcinoma of the Cervix During Pregnancj', Aii J Obst 

^ & Gynec. 34: 365-377, 1937. 

•>. Emge, L. A.: Influence of Pregnancv on Tumor GroAvth, Air J Oust A- 
Gyxec. 28: CS2-697, 1934. 

G- Finney, P. A.: Moral Problems in Hospital Practice; a Practical Handbook 

_ cd., St. Louis, 1930, Herder Book Company, pp. 20S. ’ 

'• Gross, E. O.: Das Uteruskarzinom in Schivangerschaft Geburt und Wochen- 
bett, Zentralbl. f. Gyniik. 46: 567-576, 1922. 

o. ilurphy, D. P.; The Outcome of 625 Pregnancies in AVomen Subiected to 
Belvic Radium or Roentgen Irradiation, Air. .1. Oest. A- Gykec. 18: 179-187, 



244 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


9. Neill, William, Jr.: Carcinoma of the Cervix in Women Younger Than Thirty 
Years, South. M. J. 29: 940-941, 1936. 

10. Pankow: Quoted by Hofmann, Herbert: Zur Prage der Strahlenbehandlung 

des Collumkarzinoms wahrend der Schwangerschaft, Zentralbl. f. Gynak. 
58: 1886-1893, 1934. 

11. Feller, Sigismund: Die Sterblichkeit der Schwanegren und Wochnerinnen an 

Krebs, Ztschr. f. Krebsforsch. 34: 394-404, 1931. 

12. Eoehet, E.: A propos de la therapeutique du cancer du col uterin an eours de 

la gestation, Eev. fran§. de gynec. et d’obst. 28: 220-228, 1933. 

13. Schmitt, W.: Quoted by Borland, W. A. N., and Hubeny, M. J.: The X-ray 

in Embryology and Obstetrics, St. Paul, Minn., 1926, Bruce Publishing 
Company, pp. 420. 

14. Slye, Maud: The Eelation of Pregnancy and Eeproduction to Tumor Growth; 

Studies in the Incidence and Inheritability of Spontaneous Tumors in Mice; 
Problems in the Behavior of Tumors, J. Cancer Eeseareh 5: 25-52, 1920. 

15. Stockl, E.: Kollumkarzinom und Schwangerschaft, Ztschr. f. Geburtsh. u. 

Gynak. 101; 437-450, 1932. 

16. Strauss, A.: Irradiation of Carcinoma of .Cervix Uteri in Pregnancy, Am. J. 

Eoentgenol. 43: 552-566, 1940. 

17. Theilhaber: Die Behandlung des Uteruscarcinoms in der Schwangerschaft 

und bei der Geburt. Arch. f. Gynak. 47; 56-103, 1894. 

18. Van der Veer, A.: The Management of Cancer of the Uterus, Complicated by 

Pregnancy, With Eeport of a Case, J. A. M. A. 19: 14-17, 1892. 

19. Wells, Spencer: Quoted by Williams, J. T. 

20. Wertheim: Quoted by Williams, J. T. 

21. Williams, J. T.: Cancer of the Cervix Complicating Pregnancy, Boston M. & 

S. J. 160: 669-677, 1909. 

22. Zweifel, 1.: Quoted by Bainbridge, W. S.: The Influence of Pregnancy on 

the Development, Progress, and Eecurrenee of Cancer, Tr. Am. A. Obst. 
& Gynec. 30: 183-199, 1917. 



PELVIC INFLAMMATORY DISEASE OF SPECIFIC ORIGIN 

A Comparative Study of Two Series of Cases From the Charity Hospital 
of Louisiana at New Orleans, With Special Reference to Recent 
Therapeutic Improvements and Their Effect on the Mortality 

Hilliakd B. ]\'Iilleb, M.D,, New Orleans, La. 

(From ihe Department of Gynecology of the School of Medicine of Tnlane University 

of Louisiana) 

R ecently I found in the files of my brother, the late Dr. C. Jeff 
Miller, some of the tabulated data used as the basis of the studies 
which he had published in 1927 and 1928^’ “ on specific salpingitis and 
the allied conditions loosely classified as pelvic inflammatory disease. 
The files also contained the absti’aets of material from periodicals and 
other literature used as background for these studies. Although some 
detailed data ■which "would have been useful are missiiig, enough mate- 
rial was found to make me believe that a comparative analysis of the 
same diseases at this time would be of interest, particularly in respect 
to the effect upon the mortality of the therapeutic changes introduced 
in more than fifteen years which haAm elapsed since tlie original studies 
were published. A survey of the gynecologic literature for the past 
five years has confirmed my impression that only a rather limited num- 
ber of surveys of pelvic inflammatory disease haA'e recently been pub- 
lished, although to gynecologists who practice in areas where there are 
large Negro populations only uterine fibroids present problems of equal 
importance. 

C. J. Miller’s studies were based on (1) a gross analysis of the 6,184 
eases of pelvic inflammatory disease treated in the Charity Hospital 
of Louisiana at Ncav Orleans during the 10-year period ending Janu- 
ary 1, 1926 (Table I) , and (2) a detailed analysis of 300 recent consecu- 
tive surgical cases from the same institiLtion, and of 300 similar cases 
from Touro Infirmary in the same city. I have confined my own 
studies (Table I) to the New Orleans Charity Hospital, where, gener- 
ally speaking, specific pelvic inflammatory disease is seen in far greater 
frequency and usually in far graver aspects than at private institu- 
tions. They include (1) a gross analysis of 3,072 cases of salpingitis 
and allied conditions treated over the three-year period ending Sep- 
tember 30, 1942 ; (2) a detailed analysis of the 16 surgical and 14 non- 
•surgical deaths which occurred during the same period; and (3) a 
detailed analysis of 500 nonfatal surgical cases treated during the same 
period, the object of the latter analysis being chiefly a determination 
of recent trends of treatment. 

General Considerations 

Of the specific origin of most cases of pelvic inflammatorv disease at 
the New Orleans Charity Hospital, the gynecologists Avho* treat them 
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have very little doubt. When acute primary infections of the lower 
genital tract are seen promptly, which they seldom are, even in white 
Avomen of the class treated at this institution, bacteriologic proof of 
gonorrheal disease is forthcoming in a large number of cases. When 
the infection has reached the tubes, bacteriologic proof of a specific 
origin is usually lacking, partly because laboratory examinations are 
not performed as often as they should be, and partly because even 
cultural methods, though superior to smears,^’ * are themseWes unsatis- 
factory in most cases. Lewis,® for instance, was able to diagnose only 
six of 80 eases of pelvic inflammatory disease at the New Haven Hos- 
pital by cultural methods, and Mahoney’s incidence of successful cul- 
tures (cited by Lewis) in 1,598 prostitutes Avas only 21 per cent, AA'hieh 
approximates the percentage of success in the eases at Charity Hos- 
pital in which cultures Avere made. Be this as it may, the disease is 
OAmrAvhelmingly more frequent in Negro Avomen (Table II), and, as 
C. J. Miller pointed out, Avhen pehde pathology in Avomen of this race 
at this institution is interpreted in the light of the flndings in the 
Negro male population, it can obAuously be attributed to specific infec- 
tion in all but a small proportion of cases. 

The history of pelvic inflammatory disease is usually typical, par- 
ticularly in young Avomen, but in Avomen of the social level treated at 
Chai’ity Hospital, either because of the patients’ ignorance or because 

Table I. Tavo Series op Cases op Pelauc Inflammatory Disease at CHARin’' 
Hospital op Louisiana at New Orleans 


c. j. miller* h. e. miller 

1927 19^3 


Total cases 

6,184 

3,072 

Deaths 

153 

30 

Per cent 

2.5 

1.0 

Surgical cases 


2,128 

Deaths 


16 

Per cent 


0.75 

Nonsurgical cases 


944 

Deaths 


14 

Per cent 


1.87 


♦The breakdown for this series into surgical and nonsurgical cases is not Availab • 
The mortality is a case mortality. In the period covered by the figures tne ui 
system of admission was not in effect, and readmissions were counted as u lu j 
were new cases. The actual patient mortality would therefore be higher than 
cent, and the difference between this mortality and the less than 1 per cent pane 
mortality reported for the recent period is actually greater than Is apparent. 

Table U. Comparative AYhite and Negro Statistics op Pelvic Inflammatory 
Disease in a Recent Three-Year Period at Charity Hospital 



OP Louisiana at New 

Orleans 

— 


cases 

DEATHS 

PER CENT 

Total cases 

3,072 


0.1 

AVliite 

733 

6 

0.82 

Negro 

2,339 

24 

0.1 

Surgical 

2,128 

16 

0.75 

White 

432 

3 

0.69 

Negro 


13 

0.77 

1.87 

1.0 

Nonsurgical 

944 

14 

AVliite 

301 

3 

Negro 

643 

11 

1.7 
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of tlieii; deliberate intent to deceive, tbeir stories are frequently con- 
fusing. Thus in tbe 500 cases recently studied in detail, altbougb. 25 
women classified themselves as single, eight of them were later found 
to have had abortions or full-term pregnancies or both, and pelvic 
examination in the remaining cases vitiated the professions of virginity. 
In addition, manj' of the 475 women who classified themselves as married 
admitted promiscuous sex relations. 

A definite history of recurrent attacks of pelvic disease, which 
occasionally were frankly stated to be due to “pus tubes,” was ob- 
tained in 64 cases, and 33 other patients had been repeatedly treated 
in the hospital during recurrent acute attacks or had been discharged 
to cool at home in preparation for operation. Unilateral salpingectomy 
had been previously performed in 28 other eases, colpotomy (in one 
instance on two occasions) in thz'ee cases, and abdominal drainage and 
drainage of a Bartholin gland abscess in one case each. Laboratory ex- 
amination of the excised tubes revealed salpingitis istlunica nodosa in 63 
cases, and more careful examination would probably have materially in- 
creased the percentage. Schenken and Burns® have recently studied 
this condition at the New Orleans Charity Hospital and have again 
called attention to the association betiveen it and gonorrheal infection. 

In the 500 cases recently studied at Charity Hospital exact data as 
to the onset of the original infection could be secured in less than 10 
per cent, and the apparent time of extension to the tubes could be 
secured in only 31 instances. The upward extension was precipitated 
by abortion (in several instances criminal and in one repeatedly crimi- 
nal) in nine cases, by delivery in 11, by the sex act in five, and by a 
menstrual period or by operation on the ceiudx in three each. In one 
of the fatal cases the tubal disease clearly dated from conization of 
the cervix. 

It is hard to explain, although the fact is AveU knoAvn, Avhy some 
women with almost completely frozen pelves are in relatively good 
health, while others, Avith far less demonstrable pathology, are for all 
practical purposes complete invalids. Negro Avomen, Avho as a group 
present far more serious pefric changes than AAdiite Avomen, are in- 
clined to be much less affected by them and frequently ignore their 
illness until pain becomes severe or until they are incapacitated bj^ 
other symptoms. These differences in reaction can perhaps be at- 
tributed to racial differences in the threshold of pain. "Whatever the 
reason, they are of great practical importance : In the group of fatal 
cases one Negro AAmman remained at home AAdthout treatment until she 
Avas actually moribund, AAdiile three others died so soon after admission 
to the hospital as to make all treatment futile. Incidentally, the tend- 
ency to take purgatfres for abdominal pain Avas, as usual, eAudent in 
both Negro and white Avomen. 

Since a vaginal discharge is a prominent feature of pelvic inflamma- 
tory disease, it is surprising to find it complained of by only 38.6 per 
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cent of the 500 patients, which is about the same proportion reported 
in Miller’s earlier series. These low percentages are corroborated by 
Gnerriero and Arnell,^ who found that less than a third of 433 preg- 
nant women with nonbloody vaginal discharges studied at the New 
Orleans Charity Hospital considered this symptom worth mentioning 
in their histories, or actually denied its existence, although, as in these 
two series, a vaginal discharge was actually and profusely present in 
a much larger number on pelvic examination. 

Although diagnosis was not difficult in most of the 500 cases emer- 
gency operations were performed on the mistaken diagnosis of acute 
appendicitis in eight instances. Boyce® has recently reported 60 other 
“unnecessary” emergencies of the same kind, and I am completely in 
accord with his conclusion that such operations are usually justified. 
In contrast to the absence of mortality in these 60 eases, he cites, from 
other studies of his own, three deaths in 46 eases of acute appendicitis 
in which operation was postponed for varying intervals on a mistaken 
diagnosis of pelvic disease, as Avell as seven deaths from acute appendi- 
citis in which operation was not performed at all on the same mistaken 
diagnosis. I am also in agreement with Boyce’s warning that if the 
abdomen should be opened on an apparently mistaken diagnosis and 
pelvic inflammatory disease should be found, the surgeon should usu- 
ally refrain from pelvic surgery, though, regardless of the state of the 
pelvis, he should search for and thoroughly examine the appendix, to 
be certain that it is not also the site of a primary pathologic process. 


Nonsurgical and Adjunct Therapy 


Results at the New Orleans Charity Hospital support Lewis’® dis- 
couraging statement that all forms of therapy in pelvic disease have to 
date been remarkably unsuccessful and amount to little more than 
watchful waiting, with surgical interference when necessary. They 
also support his statement that in the past, therapeutic methods have 
been credited with curing patients who really cured themselves and 
who frequently recovered in spite of rather than because of the treat- 
ment they had received. For my own part, I do not exclude chemo- 
therapy when I say’- that except for general measures, which must fre- 
quently be followed by surgery, no treatment of specific pelvic inflam- 
matory disease has to date given even approximately satisfactory re- 
sults. I would go even further and say that the general measures 
usually employed with most other forms of therapy are probably more 
responsible than any special measures which may be employed for such 
results as are achieved. 


Diathermy (15 cases), [the Elliott treatment (seven cases) and pro- 
tein therapy (five cases)] were used in the recent series studied at 
Charity’’ Hospital, with no notable and no permanent results from the 
standpoint of either clinical or anatomic improvement. My results m 
private practice with all three methods have been equally poor. O. A. 
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Willianis/® whose statistics, because they relate to Negroes, are pe- 
culiarly comparable to my own, states that a prolonged trial of pro- 
tein therapy at Grady Hospital in Atlanta has indicated its uselessness 
in this race. He also sets forth the shortcomings of the Elliott treat- 
ment in a public institution. Very significant is the fact that of 369 
women treated by this method at Grady Hospital, approximately 40 
per cent either disappeared from observation or failed to cooperate 
long enough to permit adequate treatment. Of those observed from 
four to 26 months — the former period being much too brief to warrant 
statements as to end results — 1.9 per cent died, 15.8 per cent showed 
no improvement, and only 28.7 per cent could be regarded as cured. 
These results, 'Williams points out, are by no means as favorable as 
those reported by other authors in white or white and colored patients 
combined. As might have been expected, the best results were ob- 
tained in recent acute eases and the least good in chronic cases with 
frozen pelves. 

Chemotherapy . — The statement that I do not regard the greatly im- 
proved mortality of pelvic disease at the New Orleans Charity Hos- 
pital in recent years (Table I) as due to chemotherapy will occasion 
no surprise to those who have used the sulfonamides in this condition. 
Goff’s^^ statement that the results of ehemotherapj^ in female gonor- 
rheal infections are proving more and more disappointing has found 
many echoes in addition to my own. Barrows and Labate,^" for in- 
stance, whose studies were made with smears and not with cultural 
methods, found that primary attacks of less than five days’ duration 
were apparently cured after a week of chemotherapy in 70 per cent of 
mild and 66 per cent of moderate cases, but that cases of longer dura- 
tion, Avhether mild or severe, and recurrent cases showed no adequate 
response. J. T. Williams,^® after revicAving the literature, Avhich does 
not contain a great deal on chemotherapy in salpingitis, concluded 
that the results are not likely to be good after the initial attack or 
after pelvic masses have formed; most cases at Charity Hospital fall 
into these tAVo groups. In a treated series of cases, contrasted Avith a 
control series similarly managed except for the omission of chemo- 
therapy, Williams found no special differences in regard to improve- 
ment of symptoms, duration of fever, and other clinical phenomena. 
AA^hile the incidence of surgery Avas .substantially the same in both. 

An evaluation of chemotherapy in the Charitj- Hospital series pre- 
sents certain difficulties. In many eases it Avas not indicated. In many 
. instances it Avas impossible to determine Avhether the drugs Ai^ere used 
tentatively (a policy Avhich Stokes’^ has Avarned against on the ground 
that it may establish a presumption of malpractice) or as a deliberate 
phase of the adjunct treatment. All routes of administration Avere 
used, as Avere most of the suggested dosages, and neoprontosil, sulfanil- 
amide, sulfapyridine and sulfathiazole Avere all employed, sometimes 
in the same case. 
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Chemotherapy does not seem to have been employed in any instances 
in the primary infection of the lower pelvis, chiefly because not more 
than two or three patients, at the most, seem to have received, treat- 
ment at that time. Only 20 patients, in all of whom the results were 
poor, stated that they had taken sulfonamides in some form before 
their admission to the hospital with pelvic inflammatory disease. I 
have no doubt, judging by my oivn experience in private practice, that 
many other patients were thus treated and merely did not Imow what 
drugs they were receiving, but it was naturallj’- impossible to identify 
this group. 

Chemotherapy was used either in an endeavor to avoid surgery or 
as a preoperative measure to control infection in 21 of the 238 patients 
who entered the hospital with some degree of fever. All of the cases 
were of long standing and in all the results were poor, as might have 
been expected. Experience has shown that chemotherapy does not 
give good results in encapsulated appendiceal abscess, and there is no 
reason to anticipate better results Avhen chemotherapy is practiced 
after an inflammatory reaction has resulted in closure of the tubes, 
accumulation of exudates, dcAmlopment of tuboovarian abscesses, and 
extensiAm structural alterations. These changes, as already pointed 
out, are seen in a large majority of eases of pelvic disease at Charity 
Hospital, particularly in Negro Avomen, most of AAdiom present recur- 
rent disease, and it is unreasonable to expect chemotherapy or any 
other fonn of nonsurgical treatment to effect the miracle of an anatomic 
cure. Furtheinnore, if BarroAvs and Labate’s^^ criterion be used, that 
the patient must be treated Avithin fiAm days of her primary attack, 
good results could not haAm been expected in most cases in this series, 
since only 30 of the 500 women Avere seen Avithin the first Aveek of 
their illness. 

Although I liaAm no statistics on this point, I think it AAmll to empha- 
size, in AueAV of the carelessness Avith Avhich the sulfa drugs are some- 
times used, that early assumption of cure, unconfirmed by cultural 
methods, is both misleading and dangerous. This is pai-ticularly true 
of Negro AA'omen, Avhose mode of living frequentlj^ Auolates all the laAvs 
of sex hygiene. LeAAUs® endeaA'ors to meet this risk by issuing pre- 
scriptions for only 48 hours at a time, but the defect of this precaution, 
Avhieh requires attendance at the clinic eAmi*y third day, is that it breaks 
the continuity of bed rest, AA'hich personally I regard as the most im- 
portant phase of treatment. 

According to the records, sulfanilamide Avas used in the peritoneal 
caAnty and in the layers of the Avonnd in 35 of the 469 cases in AA'hich 
laparotomy Avas performed. Again I suspect that the number Avas 
much larger and that the operators merely failed to make their opera- 
th'e notes complete. An estimation of the exact results is impossible, 
but it is fair to say, on the liasis of mj' OAvn experience, that many 
potential infections are aA'erted by this method and that many actual 
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infections are controlled and rendered less Adriilent. It may be sig- 
nificant, furthermore, that this method was not used in any of the 16 
fatal surgical cases, in seven of Avhieh peritonitis was the cause of 
death and in one of which a masshm wound infection played an im- 
portant part in the fatal outcome. 

Chemotherapy, chiefly by the oral route, was used as a postoperative 
measure in 99 eases. In 37 the indication Avas urinary tract infection, 
usually limited to the bladder, and the results in all cases Avere prompt 
and good. In some 10 cases the indication for chemotherapy Aims not 
clear and the method seems to haA'e been used only tentatiAmly. In the 
remaining cases peritonitis Avas either present at operation or its de- 
velopment seemed likely. Though improAmment eA^entually occurred 
in all of these cases, it Avas considerably less prompt than Avhen urinary 
tract infection Avas the indication for chemotherapy, and other meas- 
ures, such as infusion, transfusion, and intestinal decompression, should 
probably be credited Avitli a large part of the final good results.' In a 
fcAv instances long continued pyrexia terminated Avitliin a day or tAvo 
after AAdthdraAval of the sulfonamide, and Avas clearly a reaction to 
the drug. 

The sulfonamides, chiefly in the form of sulfathiazole, were used in 
every one of the 14 fatal nonsurgical eases, in seAmral of Avhich, hoAv- 
ever, death occurred too promptly for any form of therapy to be ef- 
fective. They Avere used both before and after operation in all the 
fatal eases (11) in Avhieh infection Avas responsible for the fatality. 
They do not seem to have affected the outcome exeri transiently in an}' 
case in either of these groups, and in one or tAvo of the nonsurgical 
cases they apparently led to the complacent belief that other measures 
might safely be omitted; at any rate, such measures Avere instituted 
late. Tavo instances of dermatitis and three of jaundice in the fatal, 
cases and one instance of jaundice in a nonfatal case are evidence that 
this is not a harmless form of therapy, especially in patients Avhose 
initial general condition is poor. 

General Measures. — I haA'e examined Avith interest the methods of 
nonsurgical and adjunct therapy employed in C. J. Miller’s^’ = reported 
eases and advocated in the material from the literature AA'hich he used 
as background. They consisted chiefly of complete bed rest, sometimes 
in the FoAAder position; the local application of icecaps or heat; a 
liquid or semiliquid diet ; measures for the control of pyrexia ; regula- 
tion of the boAvel function (although some AA'riters advised the daily 
use of a saline purgative, Miller considered anything more forceful 
than a Ioav enema to be unnecessary if not harmful) ; and hot or cold 
douches for the control of annoying discharges. Miller considered the 
local application of iodine or other antiseptics to be futile if not dan- 
gerous, and he Avarned that pelvic examinations should be performed 
very gently and only as necessary to folloAv the progress of the disease. 
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General measures which, put the pelvic structures at absolute rest 
are still the basis of all successful nonsurgical treatment of pelvic 
inflammatory disease, but the adjunct treatment of the condition is 
now very different. Very striking in Miller's reported eases and in 
the current literature which he abstracted is the absence of emphasis 
on fluid therapy and blood transfusion. In his reported cases fluids 
were administered parenterally only to the occasional patient and 
usually by proctoclysis and hypodermoclysis. Transfusion seems to 
have been chiefly an ante-mortem measure. In some papers which he 
abstracted fluid therapy is not even mentioned, and transfusion is sug- 
gested only by Doherty,^® an advocate of immediate radical operation 
for acute salpingitis, who proposed it only for ‘‘septic cases.” 

In the period between 1927 and 1943, there have been important 
changes in the concept of the fluid balance of the body, infusion has 
become a part of the surgical routine, and massive transfusion has been 
developed. A comparative analysis of the recent .and the original 
series of cases leaves no doubt that it is the careful application of these 
advances, plus more adequate preoperative and postoperative care, 
especially with respect to replacement of body fluids and maintenance 
of the fluid balance, which accounts for the chief reduction in the mor- 
tality of specific inflammatory disease in recent years at the New 
Orleans Charit 3 '- Hospital. 

In the recent series even moderately dehydrated patients ivere in- 
fused one or more times before operation if the fluid balance could not 
be satisfactorily maintained by oral intake, and more than 25 per cent 
(131) were infused after operation. The more seriously ill patients 
were thus treated for periods of time which sometimes exceeded 21 
days. Forty-one patients were transfused one or more times before 
operation and 42 were transfused after operation. Infusions and trans- 
fusions were also used freely in the fatal eases. One patient in the 
latter group had 3,600 e.c. of blood before operation, and only two 
patients were not transfused at all. In one instance the omission seems 
to have been due to poor judgment. In the other, no donors could be 
secured, a difficulty which the recent establishment of a blood and 
plasma bank at Charity Hospital should obviate for the future. 

Other adjunct measures, most of them of recent development, were 
also profitablj^ emplo 3 ’'ed both before and after operation in the recent 
series. Anemia not serious enough to require transfusion was com- 
bated by liver extract and preparations of iron. Suspected or proved 
vitamin deficiencies were corrected by appropriate measures, as "was 
hypoproteinemia. The rectal tube and prostigmine and similar prep- 
arations were used before and after operation as indicated, and con- 
stant intestinal decompression was instituted if these simpler measvii es 
were not immediately successful. Changes of position and inhalations 
of carbon dioxide and of oxygen were used as prophylaxis against the 
development of pulmonary complications. 
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Postoperative Complications 

As a result of these measures, although the first few days after oper- 
ation Avere critical in perhaps 40 of the 500 surgical cases, and althougli 
16 patients had prolonged and stormj^ convalescences, postoperative 
complications ivere neither frequent nor serious, except for ivound 
infection. This complication deAmloped in 49 cases, in 12 of which 
incision and drainage ivere necessaiy. Delayed healing ivas obserAmd 
in three cases, in one of Avhich a frank hernia dei'eloped, but eidscera- 
tion did not occur in any instance in the nonfatal eases. For the al- 
most 10 per cent incidence of wound infection I haAm no explanation. 

Ileus Avas rarely obseiwed, and peritonitis deAmloped after operation 
in only one case in AAOiieh it had not been present before operation. 
Postoperathm urinary tract infections Avere serious in only 11 of the 
37 cases in AAdiich they developed, and pneumonitis and other respira- 
tory tract infections occurred in only 10 cases. Hemorrhage and 
thrombophlebitis occurred in tAvo cases each, and jaunjlice and hepato- 
megaly Avere observed in one ease each, in both instances following 
chemotherapy. 

The incidence of complications in the recent series is several times 
smaller and the complications Avere generally much less serious than 
in C. J. Miller’s group. The difference, I am sure, can be attributed 
to improved preoperative and postoperative therapy. It Avas definitely 
not due to the better condition of the patients, for many in the recent 
series presented serious complications, aside from their peh-ic disease. 
One hundred tAveh-e had hj^pertensive or cardiac disease, usually im- 
proved, incidentally, by bed rest and medical measures instituted be- 
fore operation. Forty-five had been treated for syphilis, usually in- 
completely because of their oaaui lapses, and the blood serologic test 
AAms presently positiAm in 119 eases; one patient had tabes dorsalis. 
Seventeen patients presented hepatomegaly, though tests of liAmr func- 
tion Avere unfortunately not carried out in any case. Six had pyelitis 
and three nephritis, and some degree of cystitis AAms initiallj* present 
in more than a third of the 500 patients; usually these infections re- 
sponded promptly to simple measures, but Avhen they did not, chemo- 
therapy Avas employed. Other associated conditions included umbilical 
hernia (15 eases), ventral hernia (three cases), and diastasis recti 
(eight cases), lymphogranuloma inguinale (tAvo cases), and pellagra, 
typhoid fever, and epilepsy (one case each). Sixty-seven patients AAmrc 
obese, many weighing 200 pounds and more. Four Avere cachectic and 
three others greatly dehydrated from A’omiting and diarrhea. In 103 
cases the hemoglobin on admission to the hospital ranged doAA'iiAvard 
from 70 to 28 per cent, and in 62 cases the red blood cell count rano-ed 
doAvuAvard from 3,500,000 to 1,500,000 per cu. mm. Forty-one patients 
were admitted so gravely ill that long preparation for operation Avas 
necessary. 
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0. J. Miller called special attention to the fact that in the 600 cases 
he reported, 72 per cent of the postoperative complications, 72 per 
cent of the postoperative temperature elevations over 101° F., and 16 
of the 18 deaths occurred in the patients who had not been properly 
cooled before operation according to Simpson’s^® criteria. In the 500 
cases now reported, 34.4 per cent (172) were also operated on without 
full adherence to these criteria, this group including, however, the 
cases in which the ovary was implicated and in which temperature 
elevations frequently continue until surgery is carried out. On the 
whole, although the violations of Simpson’s criteria were far less 
marked than in the earlier series, the results of the violations were 
much the same. Eighty-one per cent (189) of the postoperative tem- 
perature elevations over 101° P., and 70 per cent of complications oc- 
curred in this group. Of the 75 patients kept in the hospital longer 
than 10 days (the present desired maximum under crowded conditions 
and necessary economy), 54 per cent had been incompletely cooled, and 
44 per cent of the patients discharged with some degree of fever had 
also been incompletely cooled. In the fatal surgical cases, however, 
the patients were in such condition in only three or four eases, at most, 
as to make the outcome anything but doubtful, regardless of how long 
they had been cooled. 

Ruptwe of Pelvic Masses . — ^Until I had completed this study I should 
have subscribed to the general idea that rupture of pelvic masses is an 
unlikely accident in pelvic inflammatory disease. I have necessarils’’ 
changed my mind. Of the 41 tuboovarian masses included in the 500 
nonfatal surgical cases, two had ruptured before operation and the 
same accident had occurred in three of the 16 fatal surgical cases. 
There were also three instances of rupture, all proved by autopsy, m 
the 14 fatal nonsurgieal cases. In one instance, the accident followed 
so closely upon bimanual examination as to suggest a possible cause 
and effect relationship. I have already located nine other instances, 
seven of them proved by autopsy, of this supposedly infrequent acci- 
dent in a study I am now making of gynecologic deaths at the New 
Orleans Charity Hospital over a recent period. The tabulated data I 
have available from C. J. Miller’s study do not permit a determination 
of how many of the five instances of rupture in his 600 cases termi- 
nated fatally. 

Surgical Therapy 


A few comments are necessary on the various surgical proeediiies 
carried out in this series (Table HI). In two of the six cases in whic 
surgery was limited to simple drainage of the abdominal cavity, co - 
potomy had previously been carried out. The eight cases in whic 
only appendectomy ivas pei’formed have already been discussed, n 
the three eases in w^hich only exploration urns performed it was the 
surgeon’s opinion that any attempt to remove the infected pelvic struc- 
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tures would be attended ivitli too much risk because of tke involvement 
of the intestines in the pelvic adliesions. In such cases the corneal 
resection devised by Falk^^ might be of value, though I have had no 
personal experience with it. The basis of the operation is the path- 
ologic fact that recurrent salpingitis is caused by repeated upward 
extension of infection along the endometrium, and its rationale is the 
interruption of this epithelial continuity. Falk’s excellent results from 
the Harlem Hospital, where the material is rather similar to that of the 
New Orleans Charity Hospital, include 78 per cent of anatomic, 85.5 
per eent of clinical, and 97.8 per cent of economic cures, the latter 
being a consideration of extreme importance in women of these social 
levels. 

Table III. Comparative Surgical Procedures in Two Series of Cases of Pelwc 
Inflammatory Disease at Charity Hospital of Louisiana at Hew Orleans 



C. J. MILLER^ 

1927 

H. E. MILLER 

1943 

Total cases 

600 

500 

Bilateral salpiugeetomy 

436 

425 

with hj'stereetomy 


391 

with bilateral oophorectomy 


364 

with unilateral oophorectomy 


24 

Unilateral salpingectomy 

154 

34 

with hysterectomy 


31 

with oophorectomj' 


10 

Drainage only 

3 

6 

Plastic on tubes 

17 

3 

Exploration only 


3 

Exploration and appendectomy 


8 

Colpotomy 


21 

t Appendectomy also 

343 

273 

IDrainage also 

78 

10 


*AU the details of the operations in this series are not available, but it is known 
that hysterectomy was done in 99 cases. 
tThese figures are overlapping. 


Specific pelvic disease is one of the few conditions in gynecologic 
practice in which conservative surgery is frequently ill advised. The 
tendency in this disease is for unilateral infection to become bilateral, 
and the chances of functional I’ecovery of affected tubes are notably 
poor. In the 500 cases I am reporting, 21 patients, 4.2 per cent, had 
already been submitted to previous conservative surgery (exclusive of 
the group in whom only exploration or only colpotomy had been car- 
ried out), as had 3 per cent of the patients in C. J. Miller’s series. The 
proportion of previous conservative surgery was 6.3 per cent in 94 
cases reported by Craig and Kraff,^® and it was 24 per cent in 'White- 
house’s^® series. 

In C. J. Miller’s series the incidence of bilateral salpingectomy (Table 
HI) was 72.6 per cent ; in my OAvn series it had risen to 80.5 per cent. 
I seriously question the wisdom of, or the justification for, the plastic 
operations on the tube, in one instance combined with resection of the 
ovary, done on three Negro women in my own series, but the fin-urc 
IS an improvement over the earlier series, in which resection of. or 
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plastic operations on the tube were done in 17 instances and resection 
of the ovary or ovarian grafting was done in 31 eases. In twenty-five 
years’ experience at the New Orleans Charity Hospital I have never 
personally seen a case in which I regarded plastic surgery on the tubes 
as justified. 

The difference in the incidence of hysterectomy in my own and in 
the earlier series is striking (Table HI), 80 per cent (401 cases) versus 
16.5 per cent (99 eases). The tendency toward more radical surgery 
is entirely justified. When the tubes have been removed the uterus is 
always a useless and frequently a ti'oublesome organ. This is a serious 
consideration in women whose Ihmlihood depends upon their own ef- 
forts, quite aside from the risk of a second operation. That this risk 
is real is shown by McDermott’s^® figures: In a series of 839 hysterec- 
tomies, 11 per cent of the patients had previously been submitted to 
unilateral or bilateral salpingectomy. 

Since the tendency at the New Orleans Charity Hospital is more and 
more to perform total hysterectomy in the absence of indications to 
the contrary, the fact that approximately 37 per cent (147) of the 391 
hysterectomies Avere supravaginal may be interpreted as indicative of 
the serious condition of many of these patients. Of the 10 hysterec- 
tomies performed in the 16 fatal surgical eases, however, only three 
were supravaginal, and in view of the generally poor status of these 
patients it might have been the part of ivisdom to use the incomplete 
procedure more often. When performed with due regard to contra- 
indications, the complete operation, in spite of an impression to the 
contrary, does not increase the moidality, and sometimes is attended 
with feiver deaths. In my oum study ivith Prejean-^ from the Ncav 
O rleans Charity Hospital the mortality for complete hysterectomy Avas 
1.33 per cent, against 2.75 per cent for the supravaginal operation. 
An additional advantage of the complete operation is the absolute 
protection it furnishes against the later deveiopment of cervical malig- 
nancy. In one of the eases in the present series the patieiit returned 
in four months Avith carcinoma of the cervix so far advanced that it 


evidently had been present Avhen the supravaginal hysterectomy Avas 
done as part of the operation for peMc disease. I might add that 
Prejean and I found carcinoma of the cervix as an entirely unexpected 
finding in 12 of the 255 complete hysterectomies AAdiich Ave reported 


in 1941. 

Appendectomy Iiad preAdously been performed in 30 of the 500 case.s, 
and AAms carried out at operation in 273 of the remaining 449 lapa 
rotomies (63 per cent), as compared AA'ith an incidence, so far as I can 
ealcnlate from the data aA'ailable, of about 56 per cent in the 
series. It is generally routine in gymecologic surgery at the i eu 
Orleans Charity Hospital Avhen it does not add materially to the risk 
or prolong the' operation unduly. Under the most favorable circiim- 
stances, hoAA'eA'er, it carries a small additional I'isk, and the fact t 
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it was not done in so many possible eases can be construed as e'^ddenee 
of surgical prudence. Appendectomy was performed in three of the 
fatal surgical cases, and in one, at least, seems to have been an error 
of judgment. Medical consultants had warned that the patient was 
an extremely poor risk because of her cardiac state. 

The approximately 2 per cent incidence of drainage in the series I 
am reporting (10 of 473 possible eases) is to be compared udth the 13 
per cent incidence reported by C. J. Miller (78 of 597 cases). The indi- 
cations in the second series were eliiefly oozing and uncertainty as to 
hemostasis. Even when tubooAmrian abscesses u’^ere ruptured in the 
course of removal, as happened in 19 instances, it ivas seldom employed. 
The present plan of drainage only on strict indications has played a 
definite part, I am sure, in the improved mortality of surgical pehdc 
inflammatory disease at the Ncav Orleans Charity Hospital, and I am 
equally sure that it has reduced the number of postoperatwe abdom- 
inal complications. 

As in all similar institutions, the surgerj’’ at Charitj’- Hospital con- 
tinues to be done, as it has ahvays been done, by surgeons of all grades 
of training and experience. Since C. J. Miller ’s report ivas made, hoiv- 
ever, a resident system has been instituted, and a large proportion of 
the surgery in the period covered bj’’ my report Avas done bj' these 
young men. The loAvered mortality is a credit to them and to their 
training, and the great improvement in preoperatiim and postoperatiAm 
care must in all fairness be attributed to their conscientious Avork. 

Pelvic Inflammatory Disease in Negro Women 

It is unrealistic to discuss gjmeeologic statistics from the Ncav Or- 
leans Charity Hospital Avithout calling attention to the high incidence 
of certain diseases, especially pelAue inflammatorj'- disease and uterine 
fibroids, in this race. More than 76 per cent of the total incidence of 
specific pelvic disease over the three-year period covered b}^ this re- 
port (Table II) occurred in Negro AA’omen, as did more than 79 per 
cent of the surgical salpingitis, and 80 per cent of the total mortalitjL 
In evaluating these ijroportions, the hospital ratio of admissions, AA'hich 
averages 55 Avhite to 45 Negro patients, year in and year out, should 
be borne in mind. 

In the 500 cases studied in detail, 305 of the 430 Negro Avomen pre- 
sented uterine fibroids, usually A'ery large, as compared to 12 of 70 
Avhite Avomen, in A\diom the groAvths Avere uniformly small. This asso- 
ciation is Avell knoAAui to surgeons Avho operate on Negro Avomen. Tor- 
pin and his associates,-- for instance, found a 54 per cent incidence of 
pelvic inflammatory disease in Negro Avomen operated on for fibroids, 
and a 40 per cent incidence of fibroids in Negro Avomen operated on 
for pelA'ic inflammatory disease. 

EA-erything that Miller Avrote sixteen years ago about the treatment 
of pelvic inflammatory disease in Negro women still holds true. She 
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IS difficult to separate from her infected partner, and she seldom co- 
operates fully in attempts at prolonged physical and sexual rest. 
■\^Tiether the cooling period is spent in the hospital or at home, there 
are frequent defections, and even when the prescription is obeyed, the 
disease tends toward chronicity and frequent exacei’bations. Becovery 
under nonsurgical therapy is not the rule. Surgical procedures are 
necessary in a large proportion of all cases and are frequently very 
difficult. Pathologic changes include tuboovarian abscess, pyosalpinx, 
and cul-de-sac abscesses, and the pelvic viscera may be so glued to- 
gether that their identification, let alone their separation, sometimes 
seems impossible, as indeed it was so regarded in at least three cases 
in my own series. When all the facts are taken into consideration, 
the mortality is low enough to warrant the postulate that Negro women 
either have a higher degree of resistance to infection than white 
women, or that they develop some special immunity to the gonococcus. 
It should be added that the hygiene of the Negro home is frequently 
bad, and that the woman with a gonorrheal infection is likelj^ to infect 
other members of her family while her disease is proceeding on its 
upward course. 

Summary and Conclusions 

1. A study of specific pelvic inflammatory disease at Charity Hos- 
pital of Louisiana at New Orleans shows that the over-aU mortality in 
a series of 6,184 eases reported in 1927 and 1928 was 2.5 per cent, as 
compared with a mortality of slightly less than 1 per cent in 3,072 
eases treated at the same institution over a recent approximately three- 
year pei’iod and reported herewfith. 

2. Pelvic inflammatory disease in Negro women is more frequent 
than in white women, is much more frequently associated with fibi'oids, 
and as a result of neglect is often much more serious. 

3. Rupture of tuboovarian masses, although generally believed to be 
unusual, was observed in eight cases in this study, in six of which it 
was fatal. 

4. Acute appendicitis furnishes the chief difficulty in differential 
diagnosis, and statistics show that exploration is justified if the con- 
fusion cannot be cleared up promptly. Bacteriologic diagnosis, whethei 
by smear or culture, is highly unsatisfactory. 

5. Except for general measures, no treatment of pelvic disease give.s 
even approximately satisfactory results. Chemotherapy is disappoint- 
ing in infections above the external cervical os, but is a useful adjunct 
measure in properly selected cases, though it is by no means free from 
risk. 

6. Surgery is ultimately necessary in a large proportion of cases o 
recurrent salpingitis, particularly in public institutions with a lar^e 
number of Negro patients. Conservative surgery must frequently he 
followed by secondary surgery, and plastic operations on the tuhe.s 
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have little to commend them, especially in women of the poorer classes. 
Drainage should be used with discretion, and appendectomy should be 
omitted in poor risk cases and in those in which operation has been 
unduly prolonged. 

7. An analysis of 500 recent surgical cases at Charity Hospital, com- 
pared with an analysis of 600 surgical eases from this institution and 
from Touro Infirmary reported in 1927 and 1928, shows that the recent 
improvement in the mortality of pelvic inflammatory disease can be 
attributed to: the free use of fluids before and after operation, espe- 
cially the parenteral administration of fluids; the free use of trans- 
fusion; the institution of measures to correct mild degrees of anemia 
and vitamin and protein deficiencies; the prevention of ileus by the 
prompt use of intestinal decompression and other measures; the pre- 
vention of pulmonary complications by various prophylactic measures ; 
the employment of drainage only on strict indications; the perform- 
ance of supravaginal rather than complete hysterectomy in poor risk 
cases; the omission of appendectomy in all but good risk eases. Chemo- 
therapy played only a minor part in the improved results and was not 
curative in any ease, but was effective as an adjunct form of treatment 
in properly selected eases. The basic reason for the improvement in 
the preoperative and postoperative care, which in turn was the basis 
of the improvement in the mortality, was the institution of a resident 
system in the hospital. 
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IODINE VAPOR TECHNIQUE VERSUS CARBOLPUCHSIN STAIN 

FOR VAGINAL SMEARS 

B. S. SiDDALL, M.D., Detroit, JIich. 

(From the Division of Ohstetrics and- Gynecology, Wayne University) 

T he iodine vapor staining of vaginal smears, as described by Mack,^"* 
has proved to be a quick and simple quantitative test for cellular 
glycogen. From older and more difficult techniques it has appeared 
that the glycogen content of the vaginal mucosa cells is an indication, 
at least in a general Avay, of bodily ovarian or estrogenic hormone ac- 
tivity. As a consequence, the newer method, being easy and rapid, may 
be found after further study to have considerable practical application. 
As one test of its accuracy in I’eflecting ovarian hormone activity, a com- 
parison was made of daily vaginal smears stained by iodine vapor mth 
duplicates prepared by one of the older methods which show variations 
in grading according to cellular size and type. , 

The iodine vapor technique used has been described before^"* and is 
brie% as follows : 

1. Preparation of Smears. — A cotton applicator is inserted into the 
vagina and twirled lightly (one complete rotation) against the vaginal wall. 

The cotton end of the applicator is then rolled lengthwise over the surface 
of a clean glass slide. By rolling, rather than rubbing, a uniformly thin 
film of cells, with minimal clumping and cell distortion, results. The film 
dries almost immediately and may be stained at once. 

2. Staining of Smears. — Staining is accomplished simply by laying the 
slide, face do^vn, over a shallow dish containing Lugol’s solution. Iodine 
vapors which arise insensibly from the solution suffice to stain the glycogen- 
containing cells in two or three minutes. Microscopic examination may be 
carried out immediately. Although stains made in tliis manner fade in 
twenty-four to forty-eight hours, restaining by the same method ma}’’ be 
carried out repeatedly if subsequent examinations are desired. 

Following is the system of grading, based on the glycogen and its 
intracellular distribution : 

, Grade I. — Complete glycopenia. Smears of this type contain only small 
3 'ellow cells of varying sizes and shapes and large amounts of amorphous 
cellular debris. In extreme degrees there is marked paucity of epithelial 
elements. 

Grade II. — This grade is marked by a greater abundance of epithelial ele- 
ments than Grade I. Iodine vapor staining depicts glycogen in irregular 
brown deposits at the cell margins or scattered irregularly throughout the 
cytoplasm (^‘mottled cells”). Diffusely stained brown cells, usually of 
the small round variety (“deep cells”) may also be present in small num- 
bers. Many glycopenic j-ellow cells are also present. 

Grade III. — A further increase in cell numbers is evident in this grade 
as compared to the preceding. The cells are larger and more regular. 
diffusely stained cjtoplasm has a light brown color. Noniodophilic yellow 
cells are also present in abundance. 
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Grade IV . — This grade is easily recognized by the presence, almost exclu- 
sively, of large, flat, deeply stained brovrn iodophilic cells, singly or in laige 
clumps. This grade represents maximal estrogenic effect and corresponds 
to the smear of the normal proliferative or follicular phase. 

Tlie duplicate smears were stained a slight modification of Geist and 
Salmon’s technique,® the chief differences being that, (1) the smears 
were made from applicatoi’s as described for the iodine method, and (2) 
staining was done with ordinary carbolfuehsin. These changes are 
rather unimportant but did save a little time since the quickly prepared 
smears dried almost immediateljq and the staining was praeticalb’- in- 
stantaneous. 

The Geist and Salmon technique, though requiring considerably more 
skill in microscopy than the iodine vapor stain, is, however, much 
simpler than the other rather impraetieally complicated older methods. 
It fails to demonstrate minor variations such as differences in eornifica- 
tion which are shomi by some stains, but in general is quite adequate for 
satisfactor}'^ classification of the smears into four groups according to 
estrogenic deficiency or sufficiency, as follows: 

Eeaction I . — Marked estrogenic deficiency. Complete or nearly complete ab- 
sence of large epithelial cells. Presence of variable numbers of small, 
deep or basal cells with large nuclei. Often abundant red and white 
blood cells. 

Eeaction II — ^Moderate estrogeidc deficiency. Still a considerable number of 
deep cells but also a varying number of large epithelial cells. Pewer 
blood cells. 

Eeaction III . — Slight estrogenic deficienej'. Predominance of large epithe- 
lial cells. Only occasional deep cells and blood cells. 

Eeaction IV . — Estrogenic sufficiency. Numerous large, clearly outlined, 
squamous cells vith small nuclei. No basal cells or blood cells. 

Material 

The vaginal smears for this study were obtained each da}' from 21 
definitely postmenopausal women with varying degrees of estrogenic 
deficiency as indicated by both vaginal epithelial atrophy and cellular 
glycopenia. Three of these women received desiccated tlij-roid gland 
in one grain doses for 7 days, ivhile the other eighteen were divided into 
six groups of three each to whom were given different estrogenic sub- 
stances or combinations of such. The eighteen subjects Avho received 
estrogenic substances were the same as those whose iodine vapor smear 
findings were illustrated by Figs. 6 to 11 in the last report by IMack.^ 

T.vble I. Desicc.vted Thyroid Gl.\xd — One Gi:.\in Daily fop. Sei-en Day.s 


PATIENT 

STAIN 

THYROID GLAND 


17 

Iodine vapor ' 
Puchsin 

1 2 2 2 2 2 2 1 
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19 

Iodine vapor 1 
Puchsin 

2 1 2 2 2 2 ^ 
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Iodine vapor 
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1111111 
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Comparisons of the dailj’’ duplicate smears stained by the two methods 
are shown in the accompanying Tables. The digits correspond, of course, 
to the "grades” and "reactions” described above. Omissions indicate 
missing smears for the daj^s indicated. 


Table II. Crystalline Estrone — Oral 1.0 Mg. Daily for Ten Days 


PATIENT 

STAIN 

ESTRONE 


5 

Iodine vapor 
Euelisin 

2222234444 

223334444 

43332223222 

4 3 4 4 4 4 4 

27 

Iodine vapor 
Puchsin 

2233344444 

223344443 

444444333 3, 3 

3 4 4 4 3 3 3 

7 

Iodine vapor 
Puchsin 

1112222232 

1 111222333 

22222211111 

2 2 2 2 3 3 3 


Table III. Estrioi. — Oral 1.0 Me. Daily for Ten Days 


PATIENT j 

STAIN 

ESTRIOL 


12 

Iodine vapor 
IMchsin 

1222113332 

222222222 

3332222 3 2222 
22222222 

13 

Iodine vapor 
Puelisin 

; 3333444444 

222233444 

443333333333 

444443333 

14 

Iodine vapor 
TYichsin 

2221122233 

222333344 

333212122222 

43322222 


Table IV. Estrone, Estriol Mixture — Oral 1.0 Mg. Daily for Ten Days 


PATIENT 

STAIN 



2 

Iodine vapor 
Puchsin 

2222223334 

222222223 

43323222222 

33333333 

3 

Iodine vapor 
Puelisin 

3222323344 

222334444 

4442323222322 

44323434 

4 

Iodine vapor 
Puelisin 

! 2222224444 

222223344 

444444322332 

44434333 


Table V. Alpha Estradiol — Oral 1.0 Mg. Daily for Ten Days 


PATIENT 

STAIN 

1 ALPHA ESTRADIOL 

23 

Iodine vapor 
Puelisin 

2222223334 

11222234 

4 3 2 2 

28 

Iodine vapor 
Puelisin 

1211222234 

12222334 

4 4 4 4 

30 

Iodine vapor 
Puelisin 

1112233333 

23333333 

3 3 4 4 


Table VI. Diethylstilbestrol — Oral 1.0 Mg. Daily for Ten Days 


PATIENT 

STAIN 

STILBESTROL 

- ■ — . — — — 

8 

Iodine vapor 
Puelisin 

2233333344 

333334444 

333322224211 

44443322 

10 

Iodine vapor 
Puelisin 

2334233344 

233334444 

433433442322 

43333322 

11 

Iodine vapor 
Puchsin 

2222334343 

223334444 

233222222222 

33333232 


Table VII. Sodium Estrone Sulfate — Oral 1.25 Me. D.ula' for Eight Daas 


PATIENT 

[ 

STAIN 

SODIUM ESTRONE 
SULFATE 


21 

Iodine vapor 
Puchsin 

22223132 

22233344 

4 3 2 3 3 

22 

Iodine vapor I 
Puchsin ! 

22222333 

22233344 

4 4 4 4 4 

24 

Iodine vapor | 
Puchsin 

11122222 

1 1 1 2 3 3 3 

3 2 2 2 2 
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Comment 

Inspection of Table I sliOMS no essential or significant vaginal epi- 
thelial changes associated with the administration of thju'oid. Such was 
to be expected since there is little or no evidence that thyroid extract 
has any estrogenic effect, at least, for the short period of medication and 
observation in this test. These first three cases, then, may be regarded 
somewhat as controls. On tlie other hand, all the estrogenic substances 
caused marked changes both in the glycogen content and in the fuchsin 
stainable cytologic features. Variations in the cellular glycogen were 
interpreted in the article previously mentioned,^ and therefore the dis- 
cussion here need be largely concerned only with a comparison of the 
two staining methods. 

As a cheek on the grading of the two methods, the earliest duplicate 
smears were compared. They came on the first or second days of medi- 
cation and before there could have been any substantial effect from the 
treatment. These initial duplicate smears from the 21 women showed 
the identical grade or reaction in 14. In 5 instances, the iodine vapor 
smear was one grade higher, and in 2 it was lower. 

Since Willson and Goforth® reported the reaction from diethylstilbes- 
trol to be evidenced by an increase of the glycogen in advance of other 
ceU alterations, it was thought that the same relationship might hold 
for the maximum reaction which would follow treatment with estrogenic 
substances. Actually, this tendency proved to be the case in only one- 
third of the 18 cases ; whereas in 9, or one-half, the maximum change was 
evidenced first in the fuchsin preparations. In the remaining 3, the 
greatest reaction was noted by both methods on the same day. Eegard- 
ing stilbestrol itself, it will be seen tliat our 3 postmenopausal women 
given this substance first showed the maximum reaction until the iodine 
vapor technique, by the fuchsin method, and in both smears at the 
same time in one instance each. 

Of some importance, especially regarding the treatment of vaginitis, 
would be any difference for the two methods in the duration of the 
reaction obtained from the administration of estrogenic substances. 
For the 12 patients who had enough duplicate smears to permit estima- 
tion (Tables II, III, IV, and VI), there was no important difference in 
the number of days at the maximum reaction resulting from treatment, 
there being 67 days with the fuchsin smears and 63 with those stained 
for glyeogen. It is also notewortl^’^ that, in spite of variations in time 
of incidence as mentioned in the preceding paragraph, an equal degree 
of smear reaction was reached sooner or later with both methods in 9 
of these 12 eases. In 2 of the remaining 3 women the fuchsin smears, 
and in the last instance those stained by iodine vapor failed at any time 
to attain the highe.st grade found by tlie other method. 

In conclusion, then, it can be said that these comparisons indicate no 
constant or significant differences in grading or reaction for duplicate 
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vaginal smears stained by fnchsin or iodine vapor methods in imtreated 
menopausal women, or after the adminstration of thyroid gland and 
various estrogenic substances. Therefore, in view of its rapidity and 
simplicity, the iodine vapor stain for glycogen appears to deserve previ- 
ous recommendations. 

Acknowledgment is made to Dr. Harold C. Mack for his kindness in permitting 
use of his material and for suggestions regarding the conduct of these comparisons. 
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EXPERIENCE WITH THE SIX HOUR RAT TEST FOR 

PREGNANCY- 

Sanford Kajiinester, M.D., F.A.C.S., Brooiclyn, N. T. 

(From the Long Island College of Medicine) 

I NNUMERABLE pregnanej’' tests have been described in medical litera- 
ture. Most of them have one or more disadvantages ndaich have kept 
them from being generally accepted. It was not until Aschheim and 
Zondek described their technique that there became available a preg- 
nancy test which met most of the i-equirements for such a procedure. 

A pregnancy test, in order to be of much value, must meet eerlain 
specifications: its degree of accuracj’' must approach 100 per cent; it 
must be reasonably rapid and relatively simple. 

To meet these requirements, much experimental work has been done. 
It would seem that the ideal test should be a chemical one, thus removing 
the source of error inherent in all work which depends upon biological 
assay. 

Last year, Salmon and GeisU and their associates at the IMount Sinai 
Hospital used, as a pregnancy test, an observation wliich had been made 
many times before. They reported that within six hours alter the iji- 
jection of the urine of pregnant women into suitable rats a definite 
erythema of the ovaries developed. This was constant and their results 
compared favorably with those obtained with the Ascliheim-Zondek or 
Friedman tests. In our laboratoiy, in 107 cases, we iiave had the .same 
experience. 

Technique 

Female rats are used as the test animals. The}' must be about four 
weeks old and weigh about 30 grams. Since these animals have a spon- 
taneous estrus cycle and ovulate spontaneously at maturity, they cannot 
be used when they become much larger. Two animals are employed 
and two cubic centimeters of urine are injected sulicntaneonsly into each. 
After six hours, the animals are asphyxiated with illuminating gas. In 
positive cases, the ovarian hyperemia is manifested by a reddening of 
the ovary. This redness is gi-ossly visible in good light. Usually the 
uterus, too, is edematous and red looking although the interpretation of 
the test depends on the ovarian and not the uterine conditions. In the 
negative cases, the ovaries are small and white and the uterus is a white, 
threadlike structure. 

In 107 cases, the following results wore obtained: 

•ProsenteO at .a mcotinp of the Bron'kiyn Gynecolocrical Society, October 1 Itiir; 

2C5 
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Eesults in Pregnant Women 




RAT TEST 


FRIEDMAN T 

E,ST 


TOTAL 

POSITIVE 

NEGATIVE 

TOTAL 

POSITIVE 

NEGATIVE 

1st trimester 

39 

37 

2 (a,b) 

20 

18 

2 (b,e) 

2nd trimester 

2 

2 




3rd trimester 

13 

13 





Duration unknown 

9 

9 





Total 62 61 

(eliminating dead fetus case) 

1 

19 

18 

1 


a — Test in rat negative but Friedman test positive. Clinically the 
patient was shown to be pregnant, 
b — Both rat and Friedman test were negative. In this case the 
fetus had been dead for about 3 months, 
c — Friedman test negative but rat test positive. This patient was 
shown to be pregnant clinically. 


Eesuets in Nonpeeqnant Women and in Males 


TOTAL 

Males 15 

Nonpregnant Women 29 
Totals 44 


RAT TEST FRIEDMAN TEST 

POSITIVE NEGATIVE TOTAL POSITIVE NEGATIVE 

0 15 0 0 0 

1 (d) 28 9 0 ^ 

1 43 9 0 9 


-As this was one of the early eases, the error may have been due 
to inexperience in interpreting the findings. 


Comment 

At the beginning of the study, samples of urine were tested fiom 
male students, known pregnancies and known nonpregnancy cases. 
The identity of the subject was not known to the individual reading t e 
result. Later, rat tests were done on the urines submitted for loutme 
Friedman tests and the readings were made before the Friedman tes ' 
were completed. In those cases where there was no Friedman test an 
the samples were received from an outside source, follow-up was r 
quested on the basis of the clinical course. In this way it is felt that a 
possible sources of error have been covered. 

After this careful investigation it was found that 61 women out of 
who were definitely pregnant gave a positive rat test while m 
test was negative. In 19 of these pregnant women ^he Friedman 
was also done with 18 positive and one negative result. It is »tere. o 
to note that in the instance in which the rat test was negative, le 
man test t,.as positive, and in the ease in which the f “ 1 ’^ 

negative, the rat test was positive. One ™ test 

been dead for three months gave a negative rat test and T 

In 44 instances in which there was no Pregnancy, 43 rat tests weren . 
ative and one was positive. In 9 of these in wMdi the , 

also done, no positives were obtained. It may he 
five rat test which was obtained in a nonpregnan 
inexperience in inteiTireting the findings since this was one of 

cases. 
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Certain teelinical and economic details may be mentioned. Since the 
rats are of value for a very short span of their life (about tAvo Aveeks) it 
is necessaiy to have a lai’ge colony on hand so that young are ahvays 
available. If possible, the results should be i*ead in daylight since color 
determinations are notoriously difRcult under artificial light. And it is 
A\"ell to be sure that the indwidual making the readings is not color 
blind. For this reason, Avomen often do better than men. 

In conclusion Ave feel that, although the number of eases reported is 
not large enough to AA’arrant an absolute statement as to the value of this 
test, enough Avork Avas done and the results Avere sufficiently accurate to 
justify the assumption that this may prove to be a Amluable addition to 
our laboratory tests for pregnancy. It certainly Avarrants further trial 
by ourselves and others. Although it does not obviate aU the difficulties 
inherent in biologic testing, this method shortens tlie time from some 36 
or 48 hours doAAm to six horn's. 
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VOLVULUS OF CECUM AS A POST-PARTUM COMPLICATION 

Lieutenant Cojuiander Dean E. Sheldon, * MC-V(S), USNR 
(From the V. S. Naval Hospital, Philadelphia, Pa.) 

L ittle can be found in American medical literature associating 
j volvulus of the cecum with pregnancy. The enlarging gravid uterus 
has^ been loiown to precipitate volvulus. An article appearing in the 
British Medical J ournal for October 25, 1941, p. 577, presents the ease 
history of a patient succumbing to volvulus of the cecum following a 
difficult high forceps delivery in a 38-3'’ear-old primigravida. The diag- 
nosis was made at autopsy. The author called attention to the fact 
that surgeons are reluctant to resort to surgical intervention during 
the puerperium and that abdominal complications are accordingly neg- 
lected. He further stated that pelvic peritonitis, retroperitoneal hem- 
orrhage, paralytic ileus, and abdominal eastrophes such as volvulus, 
all may produce abdominal distention and be found as post-partum com- 
plications. 

A case of volvulus of the cecum, as an unusual post-partum com- 
plication, was currently observed in the family outpatient department 
of the U. S. Naval Hospital, Philadelphia. A primigravida, 33 years of 
age, presented herself in the dependent clinic on March 31, 1943_. Her 
last menstrual period had occurred on October 25, 1942, the estimated 
date of confinement being August 2, 1943. Family history was non- 
contributory. The iiatient had typhoid fever at the age of 18 years. 
Gastrointestinal history revealed the presence of an obstinate constipa- 
tion which had largely subsided after the second month of pregnancy. 
The prenatal course preceding her first visit to the dispensary had been 
normal. 

The patient wms a small, -well-developed and well-nourished white 
woman of German extraction. Her usual weight had been 112 pounds. 
There was a weight gain of ten pounds the first five months of preg- 
nancy. General physical examination was negative. The abdomen was 
enlarged to the size consistent -vvith a five months’ pregnancy and the 
uterus was in the midline. Pel-vic measurements were considered to be 
adequate for a vaginal delivery. 

The prenatal course was uneventful until the eighth month when tie 
patient developed a mild pitting edema of the extremities. The Ia> 
oratory examinations were consistently normal. The w^eight gam con 
tinned to 134 pounds, or a total iveight gain of 22 pounds. 

The patient ivas admitted to the family out-patient obstetrical ooi 
at St. Agnes Hospital at 6 :30 a.m. on July 21, 1943. Pains had begim 
three hours before and the head was deeply engaged in the left occipn 
posterior position. The head rotated spontaneously to an ^interior pos - 
tion and a loiv forceps delivery was completed at 10 a.m. The piacem 
was expressed intact with an estimated blood loss of 300 c.c. 

Reaction to delivery and anesthesia ivas normal and the patient was 
comfortable until 9 ;30 p.m. the day of deliveiy. At this time thm-e i'* 
upper and lower abdominal distention which was relieved by recrai 

*Tiie opinions or assertions contained herein are Department' or 

are not to be construed as official or reflecting the views of the ^.a^^ Depari. 
the Nai-j- Service at large. 
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and tlie removal of 500 c.c. of urine b}’’ eallieter. The patient rested 
comfortably the remainder of the night. The morning of the first post- 
partum day the patient again complained of upper abdominal pain 
which was again relieved bj’" rectal tube and the administration of one 
ampule of prostigmine. Temperature, pulse, and respiration were nor- 
mal and the patient was still unable to void. By 11 :00 p.m. of this day 
the patient again complained of severe upper abdominal pain. There 
was a soft, upper abdominal distention and the abdomen was not tender. 
Hot abdominal stupes were applied and a soda bicarbonate enema ad- 
ministered. This resulted in tlie passage of stool and fiatus and relief 
of pain. 

On the morning of the second post-iiartum day there was a moderate 
upper ■ abdominal distention, but the patient was retaining fluids by 
mouth, expelling flatus, and temperature and pulse were normal. She 
was stiU unable to void. One ounce of castor oil was administered by 
mouth and four hours later there was a copious bowel movement with 
a reduction in the distention, and an almost complete relief of pain. One 
hour later, and for the first time since delivery, the patient vomited 
some undigested food. By 9 :30 p.m. the distention had recurred and 
a consultation was requested fz'om the surgical service of the U. S. Naval 
Hospital. Paralytic ileus and partial mechanical obstruction were con- 
sidered to be tentative diagnoses. The patient was still afebrile; pulse 
rate of 80. Wangensteen suction was instituted and three units of 
plasma administered. 

A flat plate of the abdomen taken on tlie morning of the third post- 
partum day was not entirely satisfactory because of gaseous distention, 
but it revealed a large bowel distention with no definite point of obstruc- 
tion. Examination of the abdomen showed some visible peristalsis. Five 
hundred e.e. of citrated blood were administered. Following this the 
patient had a chill and temperatui'e elevation to 103.5° F. Temperature 
returned to noi’mal four horn’s later and the supposition was that the 
chill and fever represented a transfusion reaction. Distention remained 
moderate throughout the day. 

_ On the morning of the fourth post-partum day, the distention was defi- 
nitely accentuated, the abdomen was tender, no peristalsis could be dis- 
cerned by auscultation and the patient’s condition was obviously more 
critical. Temperature was mildly elevated and the pulse rate ivas in- 
creased. 

At 2 :00 P.M. on the fourth post-partum day, operation was done under 
continuous spinal anesthesia. The abdomen was entered through a small 
left rectus incision revealing a liyperemic peritoneum and an increase in 
mtraperitoneal fluid. A huge sausage-shaped mass could be felt extend- 
ing obliquely upward and to the left across the abdomen. As the incision 
was enlarged, a volvulus of the cecum and lower portion of the ascend- 
ing colon spontaneously delivered itself. Tlie mesocolon was edematous 
and definitely elongated and the bowel had rotated counterclockwise, 
allowing the cecum to occupj^ a position beneath the left lobe of the 
liver. ^ The bowel was dusky, there ivere some breaks in the serosa, but 
no evidence of devitalization. Keduction of the volvulus was easily ac- 
complished and cecostomj’^ was performed, the cecostomy tube bein^ 
carried out through a stab wound in the right lower quadrant. The 
abdomen was closed without drainage after the introduction of five 
grams of sulfathiazole crystals. Three units of plasma were given and 
the immediate postoperative condition was excellent. 
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Wangensteen drainage was continued. Intravenous sodium sulfa- 
thiazole was administered at eight-hour intervals, and plasma, eitrated 
blood, and intravenous glucose solution were given. The patient wa.s 
irrational on the first and second postoperative days. There was a mild 
jaundice which was thought to be hemolytic and associated with the 
transfusions. J\Iaximum temperature elevation reached 103.4° F. The 
Wangensteen tube was removed on the third postoperative day, and the 
colostomy tube and all sutures were removed bj'’ the fourteenth post- 
operative daj^ The patient ivas discharged from the hospital on the 
twentieth postoperative, or the tAventy-fourth post-partum day. Her 
boAvel habits had been normal for one Aveek at the time of her discharge. 

This case constitutes an unusual complication folloAving a normal de- 
liAmry. We feel that delivery Avith the sudden emptying of the uterus 
Avas a contributory factor. A partial obstruction probably existed from 
the time shortly folloAving delivery, becoming complete on the evening 
of the third post-partum day. It is coneeiAmble that an exact diagnosis 
could have been arrived at preoperatively, and surgical intervention in- 
stituted at an earlier date. 



CURE BY PENICILLIN FOLLOWING REPEATEDLY UNSUC- 
CESSFUL SULFONAMIDE THERAPY IN A PREGNANT 
WOMAN WITH GONORRHEA 

Hymax Strauss, M.D., Brooklyn, N. Y. 

(From the Kingston Avenue Hospital of the Department of Hospitals) 

P ENICILLIN therapj' has already been reported in a large sei'ies of 
eases by various investigators. In this country, Keefer and his as- 
sociates have ijuhlished a notable series covering a variety of infec- 
tions. Their report included 129 gonorrheal cases treated by Mahoney 
and his associates in the United States Public Health Service, seventy- 
five of which have already been reported. To date Mahoney and Yan 
Slyke have treated 179 cases. 

It is, therefore, with huinilitj'' that I present this single patient but 
I feel justified in doing so because the ease has certain unusual aspects 
and was most carefully cheeked culturally and clinically during and 
after treatment. The report is also unique in that there was no alter- 
native therapy possible. IVe know of no similar case noted in such 
detail. 

P. C., female, white, single, nullipara, 21 years of age, was admitted 
to the Kingston Avenue Hospital April 16, 1943, pregnant six and one- 
half months, with a cervical cidture positive for the gonococcus. The 
cervical smear was negative. Urethral smear and culture were nega- 
tive, as was the blood Wassei-mann. 

The findings after admission, however, disclosed a profuse purulent 
urethral discharge with smears and cultures positive for the gonococcus. 
Skene’s ducts were thickened. The left Bartholin’s gland was the size 
of a cherry, while the right was normal. Condylomata aecuminata about 
a quarter of an inch in diameter were present on the labia majora. The 
vaginal walls were inflamed and trichomonads were found in the dis- 
charge. The cervix was bluish with small erosions on both lips. There 
was a profuse mucopurulent discharge which disclosed gonococci on both 
smear and culture. The uterus was soft and enlarged to two fingers- 
breadth above the umbilicus, and the fetal parts were easily outlined. 
Urine analysis, blood count and sedimentation rates were noi'mal. 

On the day following admission she was started on a course of sulfa- 
thiazole. This consisted of four gi-ams of the diug given daily for seven 
days. Lactic acid douches were given for her trichomonas infection. 
On April 26, and 28, gonococci Avere found in smears and cultures of 
the urethral and cervical discharges. Clinically, the urethritis and 
cervicitis shoAved no improvement. 

On May 5, she Avas started on a course of four grams of sulfadiazine 
and sixteen grams of sodium bicarbonate daily for four days. Gonococci 
persisted in both the urethra and ceinux and the clinical picture Avas 
nnchanged. 

On May 13, she Avas given three grams of sulfapyridine daily for ten 
hays. The urethritis and eeiwieitis persisted and gonococci were still 
tound in cultures from each. 

Having failed to effect a cure Avith sulfathiazole, sulfadiazine and 
sultapyridine and fever therapy being contraindicated because of the 
pregnancy, it Avas decided to administer penicillin. We Aveie fortunate 
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to secure 88,000 Oxford units.* On June 9, administration of the drug 
by continuous intravenous drip was begun. Penicillin (8800 units) were 
dissolved in 1,000 e.e. of normal saline and repeated every six hours. 
The intravenous administration Avas continued over a period of sixty 
hours. The patient Avas kept on a soft diet and fluid intake and output 
Avere charted. Temperature, pulse and respiration remained normal. 
Cultures and smears Avere taken from the cervical and urethral dis- 
charges at 3- to 6-hour intexwals during the penicillin treatment. In 
three hours, after 4,400 Oxford units of penicillin had been given, the 
first cultures Avere taken and found to be negative. Thereafter sixteen 
consecutive cultures and smears from both the urethra and cervix re- 
mained negative. Clinically, the patient improved and ten days after 
completion of penicillin therapy, she Avas sent home free of gonococcus 
infection. The cervical erosions Avere also almost completely healed. 

On July 4, she Avas admitted to another hospital at term in active 
labor. TAventy-tAvo hours later she Avas delivered spontaneously of a 
normal female infant Aveighing 5 pounds, 12 ounces. Puerperium Avas 
uneventful. Smears and cultures taken from the baby’s eyes Avere nega- 
tive for gonococci. 

On August 11, 23, 25, and September 8, the patient returned for post- 
partum checkups. She shoAved the usual post-partum findings, Avith no 
evidence of gonorrhea. Cultures and smears from both urethra and 
cervix Avere negative at these times making a total of tAventy consecutive 
cultures and smears. 

Comment 

This patient was refractory to sulfathiazole, sulfadiazine and sulfa- 
pyridine. Fever therapy Avas considered to be contraindicated because 
of the risk involved. She responded dramatically to penicillin and 
remained culturally and clinically free of the disease despite the pro- 
vocation of delh'^ery. The child likeAvise shoAved no evidence of infection. 

Although this is but a single case and one hesitates to draiv conclu- 
sions, it is quite possible that further experience will disclose that 
smaller dosage is effecthm in gonorrhea. Extensive studies on the use 
of penicillin in sulfonamide refractory individuals has so far been 
limited to the male. It is well known that the more scientific study 
in gonorrhea resohms itself about the female who is the principal dis- 
seminating factor of the infection. MoreoA'^er, the presence of sucli 
naturally occurring provocathm tests as menstruation and pregnancy 
enhance the v'^alue of female studies. It is hoped that the means avi 
soon be available for such clinical cAmluation. 

Penicillin therapy was effective in producing a rapid laboratory am 
clinical cure of a sulfonamide-refractory pregnant individual, m Avhom 
feAmr therapy Avas contraindicated. The baby likeAvise Avas fiee rom 
infection. 

755 Ocean Avenue 


.The penicillin was furnishej by Charles Pnzor & Company, Brooklyn, N. V 



VULVAR EDEMA COMPLICATING DELIVERY 


Nathan Block, M.D., New York, N. T. 

(From the Department of Obstetrics, Sinai Jlospital of Baltimore) 

E DEjMA of the vulva may occur at any time during pregnancy, hut, 
except in labor, it is more of an ajinoyance than a complication. 
It is almost invariably associated with generalized anasarca, with car- 
diac or renal disease, with hepatic disease involving obstruction of the 
portal circulation, or with pathological conditions causing pressure on 
the venous return. The degree of involvement varies considerably. 
Occasionally, when of prolonged duration, gangrene has occurred. 

The treatment is that of the underlying pathology. The patient 
should be given a complete physical examination, and then proper 
corrective measures should be instituted. Local treatment is mainly 
bed rest, preferably in the Trendelenburg position, to decrease the 
intra-ahdominal pressure on the affected venous circulation. Hot ap- 
plications to the perineum may be of some value. 

Vulvar edema is rarely a serious complication of labor because the 
amount of swelling does not reach suffieient proportions to cause a soft 
part dystocia. If some obstruction is created, scarification or a deep 
episiotomy usually overcomes it. Asepsis must be strictly observed as 
secondary infection of the traumatized tis.sue is not uncommon. 

The following case is reported to illustrate the extreme degree of 
this condition. 

I. G., a 24i-year-old, unmarried, white multipara, was admitted to the 
obstetric ward of Sinai Hospital for observation on Jilarch 27, 1943. She 
was a nonclinic patient, and had not received prenatal care. A pre- 
vious pregnancy, 2 years ago, complicated by a severe pre-eelamptie 
type of toxemia, was terminated stxccessfully by medical induction of 
labor and low forceps delivery of a living child. 

For 10 days at home, the patient watched “swelling” develop in 
her lower extremities before consulting a doctor, who advised imme- 
diate hospitalization. On admission, the lower extremities were found 
to be very edematous, but the striking feature was the phenomenal 
size of the labia majora. The abdomen was so edematous that no ac- 
curate palpation of the fetus was possible. There was no history of 
headache, visual distvirbances, naixsea, or epigastric pain. Blood pres- 
sure was 150/180. Examination of the eye grounds showed a few 
tortuous vessels, slight overfilling of the veins, but there was no spasm 
of the arteries. General physical examination was negative except 
for the presence of aortic insufficiency. The lungs were clear. The 
liver and spleen were not palpable. The urine consistently shoAved 
4-plus albumin (3 to 4 Gm. per 24-hour specimen). Output was poor; 
only 475 c.c. in 24 hours. Blood counts and chemistry Avere normal 
except for total proteins 5.1; serum albumin 2.6 per cent; sei’um 
globulin 2.5 per cent. 

Fluids Avere limited to 1,000 c.c. dailjL She Avas given 200 c.c. of 
25 per cent glucose intraA^enously every four hours and one ounce of 
tnagnesium sulfate by mouth each morning. Tavo 500 c.c. plasma 
trmisfusions Avere administered in the hopes of raising the serum pro- 
teins. Despite this therapy, she excreted increasing amounts of albu- 
min, the urinarA' output iDeeame dangerously Ioav and her blood pres- 
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sure rose steadily until it reached a peak of 190/110 on the thii-d clay 
of hospitalization. The i^ulva had attained such proportions by this 
time that a severe degree of soft part dystocia was present. The labia 
were discolored, very tense, and it ivas impossible to part them (Fig. 
1). Gangrene of the skin was feared, and the decision to interrupt 
pregnancy was inevitable. Cesarean section was decided upon as the 
procedure of choice after trial aspiration with a syringe had produced 
a negligible amount of fluid. Very extensive scarification of the skin 
would have been necessary in order to rupture the membranes, and 
then it would have been too doubtful that the obstruction could be 
overcome sufficiently to permit vaginal delivery. 



Fig. 1. — The vulvar edema preoperatively. Note involvement of perineal bodj 

rectum. 


Under cyclopropane anesthesia, a low cervical cesarean seetmn vt 
performed. A living child was delivered and also an undiagnosec ' ' 

Both children were in good condition. The patient ' 

operation Amry Avell, and had an almost afebrile postoperative ‘ | 
The generalized edema Avas gone in tliree day'^s, and the A’lina s 
marked improA^ement. At the time of discharge, the edema a 
pletely disappeared. The patient and the babies Avere , 1 ^ 

the sixteenth day in good condition. She had lost a total of 4_ p 
during her stay in the hospital. 



MEIGS’ SYNDROME 

Edward Kelejien, B.A., M.D., Long Branch, N. J. 

(From the Monmouth Memorial Hospital) 

T he folloAving case report illustrates • clearly the need for a more 
widespread recognition of iMeigs’ syndrome. In this ease the diag- 
nosis Avas made preoperatively, but only after a dangerous delay, pro- 
longed study aiid an accidental recognition of the condition. 

Mrs. E. G., entered the medical seiwiee at the Monmouth Memorial 
Hospital on Julj' 2, 1942. Her chief complaints were cough, dj'spnea, 
Aveakness and diaphoresis. Her gastrointestinal, genitourinary and 
cardioA'aseular past history aa-rs negatiA'e. No history of tuberculosis 
covaIcI be elicited. 

A physical exammation rcAmaled a AA'ell-deA'eloiDed, thin, forty-nine- 
year-oki, AA'hite female lying on her right side. _ Temj)erature 100° F., 
pulse 108, and respiration 32. Respirations Avere rapid and shalloAv, 
the skin pale, cool and dry. Head and neck AA’^ere negatHe. The right 
chest contained fluid up to the apex. The heart aa-rs shifted far to the 
left. The distended abdominal caAdtj’’ contained fluid and an irregmlar, 
hard and moAmble mass measuring roughly 20 by 15 cm. and extending 
from the sjunphysis pubis to the umbilicus. Pehdc examination, car- 
ried out adAmntageously only after the remoAml of 5,500 c.e. of clear, 
serum-colored fluid, reA^ealed an OA-arian mass AAdiich A\ms freely moA-- 
able. A pigmented neAms aa'rs present on the mons A^eiieris. The ex- 
tremities AA'ere negatiA^e. Blood. 'W'assermann and Kahn tests AA-ere 
uegatiA'e, the blood count normal. Blood urea nitrogen, blood sugar 
and serum protein Avere also at normal leA'els. Fluid from the right 
pleural and abdominal caA’ities Avas of a specific graA'ity of 1.012 and 
sterile. Chest roentgenograms rcA’ealed no eAudence of pulmonary 
tuberculosis. 

Surgical and medical opinion Avere agreed that this case represented 
a papillary adenocarcinoma of the OA^ary AA’ith pleural metastases, and 
therefore, adAused against exploratory laparotomy. 

A diagnosis of Meigs’ syndrome aa'rs made by the AA’riter folloAAdng 
a delay of almost 12 AA'eeks, during AA’^hich time 43 liters AA'ere remoAmd 
from the pleural and abdominal caAuties, the fluid at all time being 
sterile and transudate in character, 

^ On September 30, 1942, under sodium-pentothal anesthesia. Dr. Harold 
Kazmann remoA^ed an OAmrian fibroma. The specimen aa'rs hard, irreg- 
ular and nodular and measAired 15 by 8 by 12 cm. Microscopic exami- 
nation rcA^ealed that “the tumor is composed of fibroblasts, closely 
placed, forming a cellular structiAi-e. Nuclei are large and pale, but 
uot anyAvhere do they sIioaa' eAudence of malignancy. Throughout the 
tumor are small masses of cells of another character, mostly poorly 
preseiwed, but here and there are seen epithelial cells uniform in struc- 
ture Avith snAall, dark nuclei. Such masses haA-e deA-eloped cystic spaces 
in many instances. The epithelial inclusions serA’e to identify this as 
a Brenner tumor, in many of Avhich. the cleA-elopment of fibrous tissue 
is such as to almost entirely obliterate the elements. Such a tumor as 
this is, ill consequence, essentially a benign fibroma. It is quite con- 
sistent AA’ith Meigs’ syndrome. 

Pathological IJiagnosis: Brenner’s Tumor. — The patient made an un- 
eA’entful conA-alescence, aa-rs discharged and folloAA’ed up as cured dur- 
ing the last elcA’en months. 

This case is presented primarily because the underlying pathologA’ AA’as 
a Brenner’s tumor. ' 



CHIARI’S SYNDROME 

J. Craig Potter, M.D., Rochester, N. Y. 

C HIARI in 1855 reported two cases of a syndrome which has occurred 
very rarely. It consists of amenorrhea with persistent lactation 
following delivery. In 1882 Prommel found one case in a study of 
3,000 gynecological patients in Vienna. Sharpe^ in 1935 reviewed the 
literature, finding in all, four papers on the subject. 

As the condition is so rare and as none of the reported cases had a 
subsequent pregnancy, the following ease seems worth recording. 

Mrs. F. J., aged 32, was seen July 17, 1934. At the age of 23, an 
ovarian cyst was removed and an appendectomy done. In 1933, she 
was delivered by low forceps and episiotomy of a full-term baby girl 
weighing 8 pounds and 3 ounces. She did not menstruate following 
the delivery and her breasts continued to lactate. In 1934, desiring 
another child, she was sent to me by Dr. Mac Naughton Wilkinson for 
study and to determine, if possible, the cause of the amenorrhea and 
laetating breasts. The physical examination was negative except that 
the breast ducts were full of secretion and the uterus was atrophic. 
Routine laboratory tests, including a basal metabolism, were negative. 
Endometrial biopsy revealed an atrophic endometrium. The endocrine 
preparations of that day were tried without relief. They were thyroid, 
progynon in oil, and corpus luteum extract. 

In 1941, the patient returned, stating that in 1940, her breasts had 
stopped secreting and her periods had returned. Her weight, 142 
pounds was the same. The question was, could she become pregnant . 
However, on Januarj'’ 20, 1942, Mrs. P. J. came to the office having 
missed two periods. Examination showed a pregnant uterus but the 
breasts were not secreting. 

On September 7, 1942, she was delivered of a 9-pound baby gh’l 
the Bell modification of the Seanzoni maneuver. She was unable o 
nurse the baby because of insufficient milk. To date, Novembei , 
1943, she has not menstruated and her breasts are dry. 

As far as I know, this is the only patient with Chiari’s syndronie 
who has had a subsequent pregnancy and delivery. x-raj^ 1 \ 
sella turcica and sugar tolerance test would have been interesting, ^ 
there was nothing clinically to suggest difficulty in the pituitary g an 

Reference 

1. Sharpe, E. A.: Frommel's Disease, Am. J. Obst. & Gynec. 30: 411-414, 1935. 
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Selected Abstracts 


Vaginal Infections 

Perez, Manuel Luis, Arenas, Normando, and Blanchard, Oscar; Our Experience in 
the Treatment of Vaginal Trichomoniasis, An. Inst, de Mat. y Asist. Soc. 2; 
63, 1940. 

Manuel Luis Perez, Normando Arenas and Oscar Blanchard revieu" the methods 
of treatment in general use for trichomonas vaginalis vaginitis. They found the 
infection in 32 per cent of nonpregnant tromen, and in 50 to 70 per cent of preg- 
nant vomen. Of all the pentavalent arsenicals used the most successful rras 
p-oxy-acetjdamino-phenylarsenie acid mith kaolin as a vehicle. The instillation 
of 2 Gm. of the drug is preceded by vaginal application of a solution of 1 per 
cent picric acid. Good results vere obtained in 150 patients. There •were no re- 
currences. The authors also used silver picrate, 0.5 Gm. to 3 Gm. of kaolin, to 
■which they added suppositories of silver picrate during the first ■week. The treat- 
ments ■were repeated everj- five to seven days and most patients ■were cured after 
from four to six applications. 

J. P. Greenhill. 

Brady, Leo, and Reid, Roger D.: The Treatment of Trichomonas Vaginalis Vagi- 
nitis With Lactobacillus, Ann. Snrg. 115: 840, 1942. 

The authors present a method in the treatment of a very common ailment. 
They do not feel that the discharge of trichomonas vaginitis is tj'pical to anj' 
degree, but it can simulate any other type of vaginal discharge. Failures in diag- 
nosis may be attributed to the fact that sometimes the condition is overlooked 
and, secondly, that a previous bimanual examination with some lubricant inac- 
tivates the protozoan. Another failure in diagnosis may be attributed to the 
preliminary douche before examination. It is the opinion of the authors that not 
only is acid therapy necessary, but that lactobacilli are also essential. A method 
was worked out whereby the authors inoculated sterile skimmed milk with lacto- 
bacillus bulgaricus and mixed it with sugar and milk sugar in such a manner as 
to form tablets. These tablets are then inserted into the vagina. The authors 
treated 50 cases in such a manner from 3 to 6 weeks and longer when necessary, 
with recurrences in onl 3 ' six cases. The relief is rather prompt. The importance 
of treatment for a few daj-s each month around the menstrual time is stressed. 

William Berman. 


Menopause 

Bennett, Henry G., Jr., and TeLinde, Richard W.: The Menopausal Syndrome, 
J.A.M.A. 118: 1341, 1942. 

The authors describe their method of treatment of the menopause sj'mptoms 
with the use of pure crystalline estrogen converted into pellets bj' compression 
of the substance in drilled machine ground steel plates. The number of implanta- 
tions number from one to five and the average total weight of estrogen in each 
implantation was 40 milligrams. Ninety-three and four-tenths per cent considered 
the above treatment satisfactory. Improvement usuallj- began ■within two weeks 
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following implantation and lasted an average of 16.2 weeks. There were no signs 
of toxic or systemic reaction. One case of abnormal uterine bleeding was encoun- 
tered. The method compares favorably only with that of the injection of stil- 
bestrol pellets subcutaneously, except that with the latter, the side reactions are 
more marked. 

Another group of patients with theelin crj’’stals in aqueous suspension admin- 
istered hypodermically in total doses of 5 to 25 milligrams and satisfactorj' clin- 
ical results were obtained in only 59.3 per cent of twenty-seven patients. Oral 
natural estrogens given three times daily by mouth produced satisfactory results 
in only 46 per cent of the eases. 

Patients in the acute phase of the menopause respond better than those with 
prolonged histories. Surgical castrates responded better to pellet implantation 
than either the irradiated or the phj'siologic group. In regards to the vaginal 
smear, it was found that sjouptomatic relief preceded any change in the vaginal 
smear. There was no evidence to indicate that the estrone pellets were respon- 
sible for bleeding in this group. No evidence of benign endometrial proliferation 
■was noted when pellets of estrone 'U'ere used, but this was noted when the diethyl- 
stilbestrol pellets were used. There is some evidence to indicate that estrone is 
the weakest growth stimulator of the various estrogens. 

William Berjian. 


Freed, S. C., Wisin, W. M., and Greenbill, J. P.: The Oral Effectiveness of Estrone 
Sulfate (Conjugated Estrogens-Equine) in Women, J. Clin. Endocrinol. 3: SE), 
19'43. 

Estrone sulfate (premarin) is a naturally occurring estrogen in the urine of 
pregnant mares. According to laboratory evidence, it is several times more po- 
tent than free estrone by mouth w'hen administered to spayed rats. Administered 
to 152 women in dosages of 1.25 mg., 0.81 mg., and 0.4 mg., three times daily, if 
was found through therapeutic standardization according to subjective response 
to be satisfactorily effective in relieving symptoms of the menopause. Optimal 
results ■were obtained with the higlier dosage, w-hile the lower dosage generally 
resulted in the relief of symptoms. The results obtained ■vvere generally superior 
to those obtained in comparison •noth IIS ■n-omen who received daily 0.5 mg. anc 
1.0 mg. of diethylstilbestrol orally. 

Claude J. Ehrenbekg. 


Glass, S. V., and Eosenbluh, Gordon: Therapy of the Menopause. Superiority of 
Conjugated Estrogens-Equine Over Diethylstilbestrol, J. Clin. Endocrinol. 3- 
95, 1943. 


Previous to the introduction of sodium estrone sulfate (premarin) climacteric 
patients ivere treated orally with estriol glucuronidate (emmenin) and diethj 
stilbestrol. Introductory treatment in the severe cases with parenteral estrone or 
estradiol was frequent. In a preliminary study, eighty patients ■were administerec 
sodium estrone sulfate ■with supplementary doses of diethylstilbestrol. The latter 
drug was soon found to be unneccssarj' for complete symptomatic relief. 

The present report is based on the treatment of seventy-one menopausal pa 
tients ■with sodium estrone sulfate alone. Initial dosages of 2.5 mg. to 3.i5 mg. 
daily which ■n-ere gradually reduced to as low as 1.2.5 mg. three times wee 
effected good results in 82 per cent of the cases, fair results in 10 per cent, am 
poor results in 8 per cent of the patients. Questionable complications were no c( 
in two cases. Sodium estrone sulfate is safe, effective, and orally acthe t icrapy 
for the relief of climacteric symptoms. 

ClAUDE J. EflRE.VBERO. 
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Sevringhaus, Elmer L., and St. John, Ruth: Oral Use of Conjugated Estrogens- 
Equine, J. Clin. Endocrinol. 3; 98, 19-13. 

An attempt to secure a more potent water-soluble and conjugated estrogen has 
led to the production of Premarin. Although for clinical usage, it is unnecessary 
to reduce the compound to a state of crystalline purity, standardization must be 
made with reference to purified estrone sulfate. 

Genuine estrogenic potency of the material administered orally in dosages of 
1.25 mg. to 5 mg. daily was demonstrated through the use of vaginal smears from 
eighteen menopausal women of whom nine were artificially induced by bilateral 
oophorectomy. Further evidence of this potency was indicated by the occurrence 
of uterine bleeding in two of the patients. 

Symptomatic relief of climacteric symptoms was complete in twenty-two of 
twenty-five patients to whom the substance was given orally. Of the three pa- 
tients without relief, other reasons seemed to account for the failure. 

Comparison of the above results with use of the other estrogens in the same 
women was made in an attempt to determine the relative value per dollar cost 
to the patient. Although the comparisons did not result in definite equations, it 
could be stated that estrogens-equine were as effective per dollar as the other 
natural estrogens according to 19-11 retail prices. Further, 1.25 mg. of estrogens- 
equine is at least as potent as 2,000 I.U, and may be better than 5,000 I.U. of 
estrogenic substances, and is as effective as 1 mg. of diethylstilbestrol. 

Claude J. Ehrenbebg. 

Gray, Laman A.: Clinical Study of a Flew Type of Estrogen Preparation for Oral 
Use, J. Clin. Endocrinol. 3: 92, 1943. 

Premarin, a new type of natural estrogenic preparation, consists of the natural 
conjugated estrogens of pregnant mare’s urine. The predominating estrogen is 
estrone sulfate and standardization is expressed in milligrams as such. The re- 
sult of treating sixty-four menopausal women was gauged on the basis of sympto- 
matic improvement and changes in the vaginal smear. Dosages were 1.25 mg., 
0.62 mg., and 0.31 mg. daily by mouth. Symptomatic improvement and vaginal 
epithelial response was generally better with the highest dosage; 1.25 mg., ad- 
ministered daily for 7 daj’s, and thereafter that amount every other day, gave as 
complete symptomatic relief for the usual menopausal s\-mptoms as could be ob- 
tained with other types of estrogenic therapy, and produced a vaginal growth 
effect equivalent to that of diethylstilbestrol mg. for mg. . Complications were 
relatively few, one patient experiencing nausea, and four patients experiencing 
uterine bleeding during the course of treatment. 

CmvuDE .T. EunEXBEr.G. 


Breasts 

Speert, Harold: “Pale Epithelium’’ in the Manmrary Gland and Its Experimental 
Production in the Rhesus Monkey, Surg., Gynec. & Obst. 74: 1098. 1942. 

The author reviews the literature on “pale epithelium’’ in the mammary gland. 
In a study of -174 breasts obtained from 304 rhesus monkeys, five instances of 
atypical epithelium, resembling “pale epithelium” are reported. Thc.ee all oc- 
curred in a special group treated with large amounts of estrogen, and 4 out of 5 
were in castrates. The author is of the opinion that tiiese pale cells represent 
metaplasia of normal mammary epithelium. These colls probably play no part in 
the development of carcinoma. 
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Bucher, N. L, E,, and Geschichter, O. F.: Fregnandiol and Estrogen Output in the 

Urine of Patients With Chronic Cystic Mastitis, J. Clin. Endocrinol. 1: 58, 1941. 

The term chronic cystic mastitis has been used for decades to denote a benign 
lesion of the breast which is neither inflammatory nor neoplastic. Eecent studies 
indicate that the changes in this disease are associated with endocrine disturbance. 

Chronic cystic mastitis or mammary dysplasia comprises three groups of cases. 
Mild or early cases with painful dense mammary tissue are usually referred to as 
painful breasts or mastodynia. Cases with more persistent and definite nodular- 
ity are referred to as adenosis, shotty breast or Schimmelbusch disease, after 
Schimmelbusch, who described microscopically the proliferative changes in this 
condition. The third group of cases known as cystic disease is usually unrelated 
to the other two groups. It is characterized by development of one or more cysts 
of appreciable size in women whose breasts were previously normal. 

Nancy L. E. Bucher and Charles P. Geschichter (Johns Hopkins IJniv.) report 
endocrine studies on a group of cases of chronic cystic mastitis. The group in- 
cludes seven cases with mastodynia, five cases with adenosis, and four cases with 
cystic disease. The urine of the twenty-three patients was assayed for preg- 
nandiol excretion, and for twelve of these patients estrogen excretion was also 
determined. 

The endocrine disturbances in mastodjmia and in adenosis are similar. Adenosis 
may be looked upon as a more advanced stage of mastodynia. This is borne out 
by the clinical histories. Nearly all patients with adenosis give a history of 
painful breasts. Although the majority of eases with mastodynia, when followed 
for a period of five to ten years, show spontaneous regression, a small group de- 
velop adenosis during such a period of time. In a series of 241 cases of masto- 
dynia followed for more than five years, ten cases (5 per cent) developed adenosis. 

From an endocrine standpoint, both mastodynia and adenosis show corpus luteum 
deficiency. Estrogen values may be normal. Prom anotlier point of view, cases 
with mastodynia and adenosis may be looked upon as having a relative hyper- 
estrogen secretion. Experimentally this viewpoint is justified, since in castrated 
rats estrogenic stimulation alone with pellet implantations or daily injections of 
five to ten of estrone for several months, produces the characteristic picture of 
mastodynia and adenosis. 

It is not possible to state with assurance the endocrine disturbance in cystic 
disease. The opinion based upon the few assays performed and the experimental 
production of cystic disease in animals is that the cysts develop following pro- 
longed or intense unopposed estrogen stimulation, or after the withdrawal of a 
previous estrogenic stimulation. 

J. P. Gkeenhiul. 

Shlnkai, T., Ohgusa, M., and Miyasaki, Y.: The Belation Between Supernumerary 

Breasts and Labor, Jap. J. Obst. & Gynec. 24: 34, 1941. 

The authors maintain that women with well-developed supernumerary breasts 
seem to be prolific and have multiple pregnancies. Sterility among such women 
occurs half as often as in women without supernumerary breasts. 

J, P. Gkeenhill. 

Warren, S.: Belationshlp Between Chronic Mastitis and Cancer of Female Breast, 

Eev. mdd. de Eosario 30: 829, 1940. 

Warren studied 1,044 cases of chronic mastitis in which a portion of the in- 
volved breast was microscopically observed. The patients included women ^ ‘ 
chronic simple and cystic mastitis, Schimmelbusch ’s disease, Semb's cystic i ro 
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adenomatosis, Cheatle and Cutler’s hyperplasia, Aschoff’s cystic mastopathy and 
Eeclus’ disease. They were observed for an average period of nine years after 
operation. Cancer did not exist in any patient at the time of operation. It de- 
veloped in thirty-tive some time afterward. TVarren found that the incidence of 
breast cancer was six times as great in women who had had chronic simple or 
cystic mastitis as in those who did not. It was greater in women above 30 and 
before the menopause than in those at the menopause or after. A relationship 
exists between chronic mastitis and development of cancer, although either con- 
dition may develop in the absence of the other. Treatment of chronic simple or 
cystic mastitis consists of excision of the involved portion of the breast. The 
patients should be observed for a long period after operation. The appearance 
of nodules or cysts in the remaining portion of the breast is an indication for 
unilateral mammectomy. Bilateral mammectomy is not justified as a preventive 
measure. 

J. P. Greenhiul. 


Pregnancy Complications 

HUssy, P.: The Sudden and TTnexpected Deaths in Pregnancy and Labor, Schweiz. 

med. Wchnsehr. 71: 1283, 1941. 

Sudden death during pregnancy and labor may occur as the result of eclampsia, 
particularly eclampsia without convulsions. Likewise, sudden death may occur 
as a result of acute pulmonary edema and acute yellow atrophy. Other causes of 
sudden death which have been described in the literature are hyperemesis, pyelitis, 
toxic myelitis, rupture of the uterus without symptoms, placenta accreta, hem- 
orrhage from placenta previa, cervical laceration and rupture of varicose veins. 
Occasionally sudden death maj- result from abortion, hydatid mole, badly per- 
formed CredI manipulation, and pulmonary embolism. Furthermore, exitus may 
be brought about suddenly by affliction of the brain, particularly apoplexy, brain 
tumor and brain abscess. Occasionally sudden death is due to diabetes and other 
disturbances of the endocrine glands. 

A certain number of deaths have been due to diseases of the heart and aorta. 
Likewise, rupture of the abdominal viscus has been responsible for some sudden 
deaths. Sudden death from shock is not infrequent. 

J. P. Greekhill. 

Hughes, Edward C.: Hyperemesis Gravidarum, New York State J. Med. 42: 

1732, 1942. 

The author describes pathologic changes encountered in cortical zone of three 
pairs of adrenal glands removed at autopsy in fatal cases of hyperemesis gravi- 
darum. These changes went as far as hemorrhage and actual necrosis in places. 
Experimentally, similar conditions were produced in the adrenals of virgin rab- 
bits following the injection of 60 c.c. of urine from patients suffering from hyper- 
emesis. The thyroid also showed lower function in the experimental animals. 
Studies were carried out in normal pregnant women and those suffering from 
severe nausea and hyperemesis with the possibility of correlating the above flnd- 
mgs with the metabolic changes encountered in normal pregnancy, and hyper- 
emesis especially from the standpoint of fluid output and blood sodium levels. 
The author emphasizes the necessity of adequate intake of fluid, sodium chloride 
and glucose by mouth, or parenterally, if necessarj-. He recommends the admin- 
istration of large amounts of vitamins B and C, and also the use of some form 
of adrenal cortical extract on account of the possible damage to the adrenals with 
consequent lowered adrenal function, and the resulting associated metabolic 
disturbances. 


M. ’iViLSOir. 



282 


AMERICAN JOURNAL, OF OBSTETRICS AND GYNECOLOGY 


Roljillard, Gregory L., and Imprescia, Stelio Z.: Congenital Tuljerculosis, N. Y. 

State J. Med. 42: 1955, 1942. 

The authors present a case of a primiparous, tuberculous woman who was de- 
livered of a premature infant at the seventh month which died twenty-live hours 
after birth. Autopsy revealed extensive tuberculous lesions in the lungs and also 
involvement of the spleen, liver, pancreas, adrenals, kidnej^s and portal and 
mesenteric lymph nodes. Tubercle bacilli were found in large numbers in the 
lesions. The placenta was grosslj’' normal, but sections were not studied. This 
appears to be a true example of congenital tuberculosis. A discussion of the pos- 
sible tracts by which the infection could gain access to the portal circulation is 
presented. 

Karl M. Wil.sox. 


Young, James: The Eclamptic Phenomenon and Placental Ischaemia, J. Obst. & 

Gjmaec. 49: 221, 1942. 

The author presents his own observations on placental blood changes, infarc- 
tion, etc., in relationship to toxemias of pregnancy. In the toxemias associated 
with accidental hemorrhage both the free and the concealed tj-pe. Young feels 
that the bleeding antedates the toxemia. These individuals have usually some 
bleeding in the earlj^ months of pregnancj' and are known to liav-e an "abortion 
taint. ’ ’ This abortion taint ,when intrinsic in the constitution of toxemic women 
is antecedent to the toxemia. The fetus is not essential since the same process 
can occur in hydatid mole. The toxemia develops subsequent to the placental 
degeneration. It is related to the early stages of the process, and its severity 
is determined both bj' the extent of the placental involvement and by the interval 
during which the fetus survives in utero. Half of the placenta maj' be com- 
promised before fetal death occurs. In some cases of concealed hemorrhage the 
toxemia may be grave. 

The similarity of the renal lesion, and its clinical manifestations to the "crush 
syndrome" are also discussed. 

Willi A jr Ber-max. 


Young, James: Renal Failure After Htero-Placental Damage, Brit, hi, 1276. 

715, 1942. 

Two obstetric conditions siiowing massive damage of placenta .and uterine muscle 
are followed by renal insufficiency and azotemia. They are . accidental .hspo'' 
rhage and the trauma of labor. ■ 

The sequence of events is: (1) Tissue damage. (2) Shock in severe case.s, 
sometimes fatal. (3) Anuria or oliguria, and rising blood urea with diuresis art 
recovery, or suppression and death. Five fatal cases are reported. Thei vero 
subject^ to clinical and pathologic study. The author has written the following 
summary: "The foregoing elinico-patliological study of the .syndrome in wn 
cealed accidental haemorrhage suggests the following pro.ximatc causes; (1) The 
svndrome is determined by a massive utero-placental lesion of ischaemic or g ^ 
(2) The renal failure characterized by tubular degeneration and azotaenna is 
determined by a toxic derived from tissue autolysis. (3) The shock element am 
the haemolysis which are frequently present may have a similar origin. 

Fred L. ApaiR- 
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EaTjin, S., and Dulk, H.; Chorea Gravidamm. A Case Cured hy Vitamin Bj, Ann. 

brasil. de ginec. 14: 12, 1942. 

The authors report a case of a 19-j'ear-old girl in the second month of preg- 
nancy who complained of vomiting. Pifteen days after her first visit, she com- 
plained of numbness, weakness and incessant movements of the left arm. Large 
doses of vitamin were given and the patient was relieved. Among the thirty- 
one members of the Brazil Society of G 3 'necology before whom this case was re- 
ported, eight mentioned that thej" had had sixteen cases of chorea gravidarum. 
This incidence of chorea may be due to the high frequency of avitaminosis in 
Brazil. 

J. P. Greexhill. 

Corcoran, A. C.; Renal Aspects of the Late Toxemias of Pregnancy, West. J. Surg. 

50: 622, 1942. 

Hj-pertension in pregnancy' represents a phase, latent or apparent, in the de- 
velopment of essential In’pertension. Experimental renal In'pertension with a 
rigid metal clamp (Goldblatt) parallels the pathologic and clinical findings ob- 
served in the human. The maintenance of cardiac output and peripheral blood 
flow as well as the arteriolar pathologj' are the same. Induced hj'pertension in 
dogs has been shown to be the result of the secretion of renin from the kidnej- 
with inadequate blood supply’. The reaction of renin with a renin activator in 
the blood plasma produces an active pressor substance called angiotonin. The 
injection of angiotonin into dogs or the human will cause arteriolar constriction, 
increased cardiac effort and elevated blood pressure while peripheral blood flow 
to the limbs and skin is normal. The action of angiotonin mimics essential In'per- 
tension as seen in the human. 

A studj' of changes in the blood flow through the kidnej's can be rather accu- 
rately determined bj' diodrast clearance test. The rate of glomernlar filtration 
can be determined bj- inulin excretion. Using these tests, it has been shown that 
most hj'pertensives show some reduction of renal blood flow associated with high 
filtration fraction. This proves that there is increased intraglomerular pre.ssure 
which is the result of efferent arteriole constriction. The same phenomena can 
be reproduced bj' injection of angiotonin. It has been shown that there is an 
angiotonin inhibitor substance liberated from the kidney's. Extracts were, there- 
fore, made of Iddnej'S and injected into In-pertensive animals and humans with 
significant but not consistent drops in blood pressure. 

Eclamp togenic toxemia is a disease peculiar to pregnancj' in the human. It is 
characterized bj' decreased rather than increased extraction of water from blood 
in the glomerulus. Renal blood flow remains normal and since arteriole pressure 
is increased, one must assume that renal resistance, probabU* in the arterioles, 
has been greath' increased. This change is brought about b_v a swelling of the 
glomerular basement membranes. This disappears promptl.v after delivorv. The 
pressor state in eclampsia is apparenth' of renal orig in initiated In- some d.vsfunc- 
tion of the uterine contents. In contrast to the human, pregnanc.v in hi-pertensive 
dogs ha? a tendencN- to lower blood pressure to normal levels with recurrence of 
the hypertension promptb' after delivery. 

i BtCKERS. 

Taylor, Howard C., Jr.: Relationship of the Hormones to the Toxemia of Preg- 
nancy, .1. A. AI. A. 120: 59.5, 1942. 

The concensus of findings among workers indicate that chorionic gonadotropic 
substances are elevated in the urine and serum of toxemic patients. The excre- 
tion of estrogens has been reported as being low in cases of severe toxemia. 
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Pregnandiol is low in the urine of toxemia patients according to some reports. 
As a result of these findings, patients have been treated with hormones both 
estrogenic and luteal. The findings indicate that neither estrogen or progesterone 
in any dose yet employed, has shown itself as a specific in the alleviation of the 
toxic signs of pre-eclampsia. These hormones may, however, exert some influence 
on a pre-existing toxemia of pregnaneJ^ On the basis of studies made by the 
author, it appears that sodium and water retention of normal pregnancy is due 
largely to the steroid hormones manufactured bj^ the placenta. It is doubtful 
whether the increased sodium retention of toxemia is simplj’’ an increase in this 
effect. The clinical signs of proteinuria, hypertension, and edema appearing in 
toxemia of pregnancy disappear rapidlj’' during the first days or weeks of the 
puerperium which may again be conceivabl 3 '' due to the disappearance of the 
hormones of pregnancJ^ Other studies involving the anterior pituitary gland, the 
adrenals, and the thyroid need further study and elucidation. 

William Berman. 


Winn, W. C., and Ware, H. Hudnall, Jr.: Hydatidiform Mole: A Report of Six 
Cases, Virginia M. Monthly 69: 678, 1942. 

Hydatidiform mole occurs once in every 2,000 cases of pregnancjL Color, race 

and parity are of no importance. The six cases reported are from the obste iic 

service of the Medical College of Virginia Hospital, one of which was particu ar J 

interesting because it was the rare benign, penetrating type, which resu ® 

spontaneous rupture of the uterus. A review of these six cases leads pe ptno 

to believe that the uterus is not necessarily enlarged out of proportion o e 

period of amenorrhea in cases of hydatidiform mole. Toxemia and ^ ® 

type of heart are frequently associated. The spinal fluid Aschheim-Zpdek tesi 

is not alwaj's positive. Following the removal or expulsion of the mo e, 

tient should be followed with periodic Friedman tests to rule out the possi } 

of chorio-epithelioma. , 

William Bickers. 


Tillman, A. J. B.: Classification and Medical Relationship of Hypertensive A 
buminuric Pregnancy, J. A. M. A. 120: 587, 1942. 

The author feels that an attempt at an ideal classipation 
albuminuric pregnancy seems at present impossible. It ( Datients 
establish the origin of the complication. This is especially findings of 

present themselves during the last trimester of pregnancy wi ^jggase 

hypertension, albuminuria, and edema. Some of these Pf 

bSore they became pregnant, but it is difficult to f fj^oh^ulsive 

nancy. Between the diseases acquired prior to ppgnan j and 

state; of pregnancy, there are many phases of 

edema arising in pregnancy which demand clarificat . ^ pregnancy, 

cases consist of pure hypertension. This may arise at any efgfgts in the 

One severe type is the sudden, acute severe yper nn®* normal after delivery, 
absence of albumin and edema. Some of these return « 

but many of them continue to have hyperle.s.vc j"““fS«ed "ali' 

rr;L”Krrr.:^:f;re“ar;?^^^ 

William Berman- 
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Dieckmann, William J., and Kramer, Sylvia; Proteinuria in Toxemia of Preg- 
nancy, J. A. M. A. 120; 590, 1942. 

Normally during pregnancy the same amount o£ protein appears in the urine 
as in a normal nonpregnant individual. The incidence of proteinuria in the au- 
thors’ ante-partum clinic vras 20 per cent. Proteinuria usually occurs during 
labor, especially if the latter is long, the contractions are of long duration and 
frequent. The cause is the muscular exercise. Infection in the urinary tract may 
also cause albuminuria. A daily excretion of more than 5 Gm. of protein in the 
urine for 10 days, or more, should suggest nephritis or nephrosis, as such a large 
excretion of protein, rarel}', if ever, occurs in pre-eclampsia. 

Patients with eclampsia excrete a large amount of globulin, and the ratio is 
2 or 3 to 1. The protein is excreted through the glomerulus, and as the number 
of functioning glomeruli grow less, there is less protein excreted. The authors 
feel that true pre-eclampsia, or eclampsia, do not cause a permanent vascular or 
renal disorder. 

The incidence of abruptio placenta was highest in the hypertensive and the 
nephritic group. The author treats his patients with high carbohydrate diets of 
approximatelj' 2,000 calories. The maximum weight gain is adjusted to 7 to 8 kg. 
for the entire pregnancj’'. The protein intake should be 80 6m. or more. Vitamin 
E has been helpful in preventing fetal death from placental infarction or abruptio 
placentae. One to three grains of thyroid are given to these patients dailj'. Salt 
intake is reduced to a minimum. Water balance is watched. Ammonium chloride 
in 1 Gm. gelatin capsules is given eight times daily for five days, and repeated 
after a flve-day interval. Oliguria or anuria is treated by hypertonic glucose 
(20 and 30%) intravenously. The loss of protein should be balanced by diet, but 
cannot be prevented bj’ increasing the protein intake. 

Treatment of these patients depends upon the duration of the pregnancy, the 
severit}^ of the sj^mptoms and signs of the condition of the cervix. The patient 
who does not respond to treatment or has been neglected is treated bj' rupture 
of the membranes and/or the insertion of a bag if the cervical canal is less than 
2 cm. long, or if there is no effacement by cesarean section under local anesthesia. 

Beraian. 

Reekie, E. D.: Necrosis of the Anterior Pituitary Associated With Pregnancy 
and the Puerperium, West. J. Surg. 50; 293, 1942. 

The syndrome of emaciation and death following necrosis of the anterior pitui- 
tary is reviewed by the author. It is stated that tliere was a total of 27 early 
post-partum necroses, and 21 with healed lesions who died of other causes re- 
ported up until 1938. Post-partum necroses occur most commonly after shock 
secondary to post-partum hemorrhage. Necrosis apparently does not occur fol- 
lowing extensive hemorrhage in nonpregnant patients. Pregnancy so alters the 
blood supply to the anterior pituitary that thrombosis leading to ischemic necrosis 
may follow severe blood loss at delivery. A ease is reported in which a primi- 
gravida, who had developed a moderate pre-eclampsia was seized by sudden, 
severe pain in the dorsolumbar area eight days before term. This was followed 
l>.v vomiting, headache and convulsions. She was treated conservatively for 
eclampsia, and on the second daj", developed hemorrhagic tendencies at the point 
of hj-podermic needle punctures. Spontaneous labor ensued, and a macerated 
fetus was delivered approximately 24 hours after the onset of illness. .She be- 
came anurlc, and died in GS hours after the onset. Autopsy revealed a large 
retroperitoneal hemorrhage extending from the pelvis up to the right kidnev. 
There were numerous hemorrhagic areas in the skin and extensive necrosis of the 
anterior lobe of the hj-pophysis. There were very few histologic changes in the 
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liver and kidneys. The question is raised as to the cause of death. Is the ante- 
rior pituitary necrosis the result of the hemorrhagic diathesis, or may it be con- 
sidered the etiologic factor in the production of this toxemic syndrome? The 
relationship of the anterior pituitarj'^ to liver function and water balance may be 
such that a disturbance of pituitary pliysiologj' results in widespread disturb- 
ances producing the syndrome described here. 

William Bickers. 

Eastman, N. J., and Whitridge, John: The Prevention of Toxemia of Pregnancy, 

J. A. M. A. 120 729, 1942. 

The authors mention the declining incidence of maternal mortality due to 
eclampsia in the United States. These figures are good where good ante-partum 
care is available. Eegular prenatal visits are of prime importance. The changes 
in blood pressure, weight and albuminuria are again stressed. The authors at- 
tach great importance to the education of mothers, in the form of printed matter, 
concerning the .signs of pre-eclampsia and impending eclampsia. The usual dietary 
and sedative regime is again reviewed. The treatment of these cases depends 
entirely upon the parit}' and the duration of pregnanejL The more conservative 
the method, the better the end results. In eclampsia, the figures leave no doubt 
that radical treatment is deadly. Great stress is laid on the chronic hypertensive 
type of toxemia which according to the authors, is about 10 times more frequent 
now, than 5 years previousl}'. These patients usually have hypertension to some 
degree before they become pregnant, and their pregnancy aggravates the condition. 
In this respect, they differ from the eclampsias. The treatment depends upon the 
severity of the process. Tlie authors warn that in this group of patients, cesarean 
section should be reserved for, severe cases in which conditions are such as to 
make rupture of the membranes unwise, usually the presence of a firm, long, closed 
cervix. It should be reserved for cases where difficulty with pelvic deliver}’ is to 
be anticipated. The repeat to.xemia patient.s, if allowed to go through successive 
pregnancies, eventually develop chronic vascular damage. 

William Bermak. 


TJrbanski, Adrian X., and Hutner, Cyril I.: Thrombopenic Purpura Complicating 
Pregnancy, J. A. M. A. 20; 754, 1942. 

The authors report a case of thrombopenic purpura which was followed for 11 
years before operation, and 7 years after splenectomy. Before operation, she had 
many admissions for hemorrhages of one sort or another, and was deli' ered 
of a stillborn full-term fetus which manifested general petechial hemorrhages and 
localized hemorrhages in the skin and in the visceral cavities. Following .splen- 
ectomy "'hich showed the microscopic picture of thrombopenic purpura, she had 
th.ree children in a period of six years with no unusual complications of hem- 
orrhage. The first child had a few purpuric spots wliich disappeared in a feu 
davs, but the other two children were entirely normal. 

William Bermak. 


Vilar, Rafael A.: Malaria in Pregnancy, Bol. Asoc. mcd. de Puerto Bico 34: 22_, 
1942. 

Rafael A. Vilar states that many authors think that high fever and toxemia 
are the principal causes of fetal death in pregnant women 'vlio have malaria 
attacks. But Graham has found the intervillous spaces of the placenta filled "it i 
reticulo-endothelial cells instead of blood, and it is therefore possible that man} 
abortions are the result of fetal death due to mechanical obstruction of the ma 
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ternal blood in the placenta. The transmission of malaria to the fetus is still 
uncertain. In anj- case, malaria is deeicledh' dangerous for the fetus, and the 
pregnant vroman 'who has acute or chronic malaria must be treated for her ovrn 
sake, and for that of the fetus. According to the authorities on the subject, the 
ideal drug, especiall.r in pregnant rvomen, is quinine. Tlie public and even some 
phj'sicians are under the impression that quinine is dangerous in pregnancy and 
may cause abortion. Hou'ever, most authors agree that in therapeutic doses, the 
drug does not produce contractions of the uterus and cannot induce premature 
labor; but if there are already slight uterine contractions, they may be increased 
by the use of quinine. Plasmochin and atabrin may be prescribed when quinine 
is contraindicated, but plasmochin is quite toxic and maj' cause the formation of 
methemoglobin ; it should be given onl 3 ' under strict medical supervision and 
never alone, Atabrin is less toxic, but large doses mar* produce lesions of the 
liver and kidnej'S which are alread3' under pln'siologic strain during pregnanc3'. 
ConsequentU', quinine is the drug of choice, and its onU’ contraindication would 
be an idios 3 *ncras 3 ' of the patient. 

J. P. Greekiiill. 

Beniti, Joshue A., Diradourian, Jorge and Ahmnada, Jorge Luis: Results in the 
Treatment of Eclampsia, Arch. Clin. obst. y ginec. “Eliseo Canton” 1: 69, 
1942. 

Josue A. Beruti, Jorge Diradourian and Jorge Luis Ahumada have made a 
statistical stud 3 ’ of the eases of eclampsia which were observed in the clinic from 
1911 to 1937 inclusive. Among 49,904 pregnancies, there were 339 eclampsia, or 
0.67 per cent: 46, or 13.5 per cent, occurred during pregnanc 3 ’; 220, or 64.8 per 
cent, during labor, and 73, or 21.5 per cent, during the puerperium. The number of 
maternal deaths was 64, or 18.8 per cent. Comparison of the treatment used in 
each of the three stages shows that Stroganoff’s method offers the greatest chance 
of survival for mother and child under all circumstances. 

J. P. Gueexhiia.. 

Rose, D. K.: Treatment of Pyelonephritis of Pregnancy, IVest. J. Surg. 50; 518, 
1942. 

Pyelonephritis of pregnanc 3 ' ma 3 ' be either primar 3 ' or a recurrence of an old 
infection. The exacerbation during pregnanc 3 ' suggests the possibilit 3 ' of some 
interference with normal drainage in the urinar 3 - tract. In such cases a careful 
urologic search for ureteral stricture, stone, tumor, ureteral kinks, and displace- 
ments of the kidne 3 ' must be made. Drug thorap 3 ’ is never effective in the pres- 
ence of defective drainage. Lacerations at the time of deliver 3 ' ma 3 ' damage the 
trigonal muscle; this results in postpartum urinar 3 - stagnation due to the failure 
of the internal sphincter to properh' relax. Alicturition is a voluntar 3 ’-invohmtar 3 - 
reflex. Voluutaiy contraction of the perineal muscles causes a descent of the 
trigon, which permits urine to escape into the posterior urethra which set.s up a 
reflex stimulating the bladder to contract. Tliis physiolog 3 ' of micturition de- 
mands that all anterior vaginal wall lacerations must be repaired from the 
urethral meatus back to the trigon. In the treatment of p 3 -elitis with acute onset 
during pregnanc 3 ', the author recommends sulfathiazole and sulfadiazine occa- 
rionally 

mandelic acid in B. coli infections. Postpartum urinarv retention is 
classified under throe t 3 -pes; (a) True postpartum, (b) Postoperative, (c) An 
association of the two. In the post-partuin type the bladder fills with a sense of 
fullness ill the lower abdomen, but no sensation of a desire to void; it is a pres- 
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sure anesthesia. In the postoperative type, there is pain on lowering the perineum 
and therefore, the patient refrains from doing so; and the subsequent involuntary 
bladder contraction is prevented. The author points out that urethral caruncle is 
an effect and not a cause, being always associated with urethrocele or cystocele. 
He favors intermittent catheterization of the uninfected post-partum bladder 
only for very short periods of time. If post-partum retention continues, an in- 
dwelling catheter should be left in place for several days. Emphasis is placed 
upon the treatment of the underlying pathology as well as the bacterial infection. 

William Bickers. 

Veita, Henry K., Schwab, Robert S., and Brazier, Mary A. B.: The Effect of 

Pregnancy on the Course of Myasthenia Gravis, J. A. M. A. 119: 236, 1942. 

The authors review the subject thoroughly and present eight cases of their 
own. Patients may have both a relapse and a remission during the same preg- 
nancy, the relapse often coming in the first trimester and the remission following. 
There is usually a complete remission of sy^mptoms in the last two trimesters of 
pregnancy. When a remission takes place, all symptoms disappear. In general, 
the relapses during pregnancy are mild to moderate and usually do not cause 
undue anxiety when the patient is under complete control with prostigmine. 

Before the use of prostigmine, abortion was frequently carried out usually' at 
the end of the first trimester. In view of more recent experience with patients 
under prostigmine therapy, many, if not all, of these abortions would not now be 
indicated. Abortion, moreover, may not relieve the patient of her symptoms, or 
even prevent a fatal termination from the disease. In general, either with or 
without prostigmine, labor itself is not usually affected by the presence of 
myasthenia gravis. It is concluded that pregnancy, labor, or nursing does not 
affect the course of the disease unfavorably under present conditions of treatment. 

William Berman. 


Leon, Juan, Ferrari, Roberto A., and Gonzalez, Jose Maria Lascano: Grave Intra- 
peritoneal Post-Partum Hemorrhage, Primary Tubal Pregnancy With Uterine 
Evolution, Bol. soc. de obst. y ginec. de Buenos Aires 20: 731, 1941. 

The authors report the case of a primipara, aged 31, who some time preiiously 
had an induced abortion with resulting infection which lasted several weeks. 
Pregnancy and labor were normal, but expulsion of the placenta was delayed. 
Signs of intra-abdominal hemorrhage appeared but were ignored; Crede’s ma 
neuver was performed without result, and the placenta was extracted manually- 
Exploration of the uterine cavity then disclosed complete rupture on the right 
side. Subtotal hysterectomy was performed and the patient recovered. 

At first thought, it would seem that the previous abortion was the cause of 
the accident; if the right horn were perforated during curettage and the patient 
survived, the uterine wall would be friable at this point. But this could no 
explain the lesions found in the specimen. It could not be an an^lar or a 
originally interstitial pregnancy'. In favor of the latter were the dilatation o 
the interstitial portion of the tube and the presence of a corpus luteum on ic 
involved side, but interstitial pregnancy generally causes rupture of the u 
during the first months or, if rupture does not occur, the pTegnancy continues ^ 
develop in the interstitial portion. There is consequently no other recourse u 
to take the previous curettage into consideration. Probably, the lesion - 

it had changed the anatomic structure and the resistance of the interstitial p 
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tion of tlie right tube, and an interstitial or isthmo-interstitial nidation had 
occurred on the inflammatorily altered mucosa of the region. The ovum developed 
toward the uterine cavit3' where the pregnanej' ended normally. During the 
initial stages of the evolution of the ovum and owing to its implantation, the 
tubouterine orifice was dilated and kept open bj' the development of the pla- 
centa. After birth, uterine retraction strangulated the tubal portion of the 
placenta and caused its retention. The rupture maj- have started during labor 
or during the contractions to expulse the placenta, and it maj" have been aggra- 
vated by the Crede maneuver; considering the thinning of the tube by stretching 
and bj' the action of the chorionic elements, it is surprising that the accident did 
not occur sooner. Hj'stereetom5'^ was justified by the difiicultj’' of repairing the 
large opening in the uterine angle, and by the fact that cuneiform resection 
could not guarantee satisfactorj* end results. 

J. P. Greenhill. 

Romney, Harry. Treatment of Practure of Femoral Neck in Pregnancy, Eev. 
cubana de obst. y. ginec. 4; 136, 1942. 

A 29-year-old woman, in the eighth month of gestation, fractured the neck of 
the left femur. The fragments were nailed together. Parturition took place 
without untoward incident and the bone healed quicklj'. The author does not 
think pregnancj’' a contraindication to this method of treating fractures of 
the femur. 

R. J. 'Weissman. 

Puglielli, Mario: The Serious Syndrome of Pernicious Anemia of Pregnancy, 
Eassegna d'ostet, e ginec. 49: 479, 1940, 

The author presents a detailed case report of an obstetric case, treated in the 
eighth month of her pregnancy with four transfusions of whole blood, while suf- 
fering from a serious complication diagnosed as pernicious anemia of pregnancy. 
The author reviews several theories of the pathogenesis regarding this compli- 
cation of pregnancy. 

Clair E. Folsome. 


Puerperium 

Collins, Conrad G., Jones, Jack E., and Nelson, Edward W.: Surgical Treatment 

of Pelvic Thrombophlebitis, New Orleans hi. and S. .T. 95: 324, 1943. 

The high mortality associated with pelvic thrombophlebitis and the poor results 
obtained bj' conservative treatment, prompted the authors to adopt a radical 
surgical treatment. Thej" have reported three cases treated bj' ligation of the 
ovarian veins and the inferior vena cava. In the first case, pelvic thrombo- 
phlebitis followed a low forceps deliver.v, fever and chills beginning on the 
seventh daj-. Using spinal anesthesia, the riglit ovarian ve.ssels wore ligated and 
the inferior vena cava ligated one inch proximal to the junction of the common 
iliacs. The second case followed a septic abortion. The third case followed a 
vaginal hysterectomj-. In all cases, the temperature came to normal soon after 
ligation of the inferior vena cava. Although venous pressure in the lower ex- 
tremities was elevated following operation, no edema developed. Postoperative 
sj'mpathetic procaine block of the sj'inpathetic chain is recommended to aid in 
the development of collateral circulation and relieve edema that might be found 
after operation. 


MTeliam Bicker.s. 
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Ricci, Guido: Parametrium and Pelvic Cellular Tissue. ' Topographic, Physio- 
pathologic and Symptomatologic Study, Bol. soc. de obst. y. ginec. de Buenos 
Aires 21: 402, 1942. 

Discussing the physiopathologj'’ of the parametrium and the pelvic cellular 
tissue, Ricci points out the correlation between varicosities of the lower extremi- 
ties and genitalia and parametrial lesions, the latter probably being the starting 
point for the former. Attention is called also to the syndrome of "pseudo- 
phlebitis” consequent to a parametrial process, which is to be differentiated from 
phlegmasia alba dolens b}’ the absence of the venous cord and of pain in the 
femoral region. 

In examining the parametrium, the author prefers monomanual to bimanual 
palpation, claiming that the linger in the vagina is the one which receives the 
best orientation with the least traumatization. Bimanual palpation should be 
complementary' only, to finally establish the topographic relations of the para- 
metrium with the structures above it. The examination of the anterior para- 
metrium is completed by introducing a rigid metallic sound into the urethra thus 
facilitating vaginal digital examination. Rectal palpation and a combined recto- 
vaginal examination is recommended for examination of the posterior para- 
metrium. Regarding the examination in acute parametritic processes, Ricci main- 
tains that when examination is done with one finger with utmost care and 
gentleness, the danger is purely speculative, while the information obtained is of 
paramount value. Clinical examination of the parametrial tissues should be sup- 
plemented by radiography of the colon, hysterography, cystoscopy, rectoscopy and, 
if necessary, by exploratory puncture. 

J. P. Greenhii-l. 

Leopoldo, Perez Rojas; Prophylaxis and Treatment of Puerperal Infection, Ee\'. 
cubana de obst. y ginec. 4: 19.9, 1942. 

Leopoldo Perez Rojas states that 21,101 patients were delivered at the Munici- 
pal Maternity "America Arias” of Havana from 1937 to 1941. There were 
one hundred cases of puerperal infection, Avith eight deaths, or 8 per cent of the 
infected cases and 0.037 per cent of the total number of deliA'eries. PiA'C of the 
patients who died AA'ere already infected on admission; the other three had had 
symphysiotomies. 

Puerperal infection Avas greatly decreased under the influence of simple gen- 
eral prophylactic measures. PreA'entiA-e treatment, AA’ithout waiting for the ap- 
pearance of signs of infection in any Avoman with more or less complicated labor 
ending AA'ith a difficult interA’ention, Avill decrease obstetric morbidity; prophj 
lactic chemotherapy is used at the Municipal Maternity. There are no aseptic 
labors in the bacteriologic sense of the term, because many pregnant AA’omen carrj 
in their genital tract organisms liA'ing as saprophj'tes Avhich, during labor and t le 
puerperium, become A'irulent as the defenses of the body decrease; another cau. e 
is genital metastasis from a remote focal infection (tonsillitis, grippe, ^ 
spreading of a neighboring infection by the lymphatic route. Therefore, su 
mide chemotherapy' is used to combat the endogenous infections aaIucIi may an. 

In labors over 24 hours’ duration, premature rupture of the membranes, vagina 
examination, etc., sulfamides are given before delivery' in doses of o to ® 
a day', to maintain a concentration of 0 to 8 mg. per 100 c.c. in the blood. ^ 
tocics are also giA'en during the post partum. The small amounts of the r g- 
eliminated in the milk do not contraindicate nursing. 

J. P. GkEKN'IIIIJ. 



Correspondence 


The Reaction of the Human Uterus to Epinephrine 

To the Editor: 

I have read with interest the letter of Dr. E acker in the August, 1943 issue of 
the American Journal of Obstetrics and Gynecology (page 330) regarding our re- 
port on the reaction of the human uterus to epinephrine. I particularly appre- 
ciate his constructive criticism, for he speaks from the wide experience of 91 
cases of contraction rings; mj' own obstetric experience in the supervision of 7,000 
deliveries has afforded me the opportunitj' to see onl}' one and perhaps one other 
mild case of contraction ring dystocia. The combined experience of the diplo- 
mates of the American Board of Obstetrics and Gynecology on the staff of the 
University of Nebraska is 8 cases in 27,000 deliveries. Apparently the incidence 
of this condition varies widely. Either there has been an epidemic of contraction 
rings in Dr. Eucker’s community, or his obstetric experience has included an 
astronomical number of deliveries. 


r- - -r 

4se*. 


•T.t 




, Pip. 1, — Photostatic copy of a chart of monkey uterus publislied bv Ivy, et al.: 
in A.m. j. obst. & Gynec. TZt aSG, 1331. 

Tills chart is an intrauterine tracing of a nionkcv showing: both funclal and cers’ical 
contractions. 

, ^n both sections of tlie tracing tlie uterus reacts by premature contractions, fol- 
iT^, .V nompensatoi-y pause. This pause is approximately equal to the dropped 
oeat. Also note that the cervix follows the fundus. 


I am sorry that Dr. Euckcr does not approve of India ink tracings for publica- 
lion; Iiowever, if lie n-ill refer to liis own published “originals’’ in the Southern 
Medical Journal 18: 912, 1925, it is noted that they liave been rcproduceil so poorly 
that no other investigator can study them critically. .Mso, it will be noted that these 
patients received a number of drugs (adrenalin, novocain, liyoscine, ehlonil hydrate, 
paraldehyde, pituitrin, and quinine) so that it becomes impossible to interjiret 
how nuicli of the observed response was due to the adrenalin alone. Our exjieri- 
oiicc in experimental work has convinced us of the impossibility of interjireting 
observations made during the administration of a niultiidicity of drugs. 
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Apparently from Dr. Eucker’s letter lie failed to look up published graphs of 
Ivy, Woodbury, or Bourne. We had requested that these graphs* be republished 
with our paper for comparison but this seemed undesirable. If these graphs are 
compared with those of our study, it is seen that they are very similar if not 
identical. In each case there is an extra contraction of the uterus followed by 
a pause. We interpret these graphs to indicate that the uterus responds to ad- 



Fig. 2. — A Composite graph of pressures in which the lower tracing represents tlie 
net intrauterine pressures. Photostatic copy taken from w’ork published by tVooDBURY, 
et al. : Am. J. Physiol. 121: 648, 1938. 

tyhile this study was done on intact human uteri, it was not designed to demon- 
strate uterine contractions per se, but rather uterine tone. In the bottom curve of 
pus graph one notes tlie effect of the injection of adrenalin. There is a rise in utermo 
tone followed by 2 uterine contractions and the fall in uterine tone. In the text Dr. 
Woodbury states: 

"The effect of intravenous administration of O.i mg. epinephrine 
hydrochloride (see Pig. 13) is to produce a marked rise in blood pres- 
sure and intra-uterine pressure. The uterine contraction is stronger ,• •. 

and much more abrupt in onset than the normal contractions / > 

The relaxation is slower is anything than normal and followed by two i 
quickly succeeding smaller contractions. After this response uterine | 
excitability seems somewhat lessened to return soon to normal.” 



Fig. 3. — Photostatic copy of a graph published by Bourne, et al., on hum, 
strips published in the J. Obst. and Gynaec. Brit. Emv- 34: 272, 1928. 

In the text these authors state : 

“Nevertheless, the view that adrenalin exercises an 
on the pains of labour, required for its support less equivocal ewue 
than this, and in another patient, in whom we recorded a fttPm .f 
Sion of six pains during 25 minutes, an injection of five tn’SjP'®, 
adrenalin was made into the median vein. This injection (see lig. 
was followed by a complete cessation of uterus contractions during 
minutes, after w'hich the pains began again." i • on tlie 

I accept the graphs of Dr. Bourne; but I am inclined to contraction 

interpretation. If you will take a ruler and draw the peak lines of utcimo -oytiim 
you see at once that tlie contraction stimulated by adrenalin is represents 

and augmented in intensity. The so-called 12-minute refractor! l’®^ °]i„oned beat, 
approximately 2 uterine contractions, so that we have in effect onlj one I 

It is my impression tliat this inhibition is a refractory state in this 

muscular activity rather than to the adrenalin itself, for in each This 

period of inhibition is approximately the same length (2 uterine contractio .) 
inhibitory state is always preceded by an extra contraction. 


®These graphs are reproduced here for comparison. 
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renalin by contractions^ and that the apparent inhibition is a compensatory pause 
resulting from muscular aetivit 3 \ 

After these graphs have been studied bj"- Dr. Eucker we would appreciate hav- 
ing his interpretation of the curves. 

As I read the letter it appears that our differences of opinion are primarih- a 
question of clinical interpretation. To this we are entitled. I would be very 
much interested in Dr. Eucker ’s experience with adrenalin alone without any other 
form of treatment or interference (anesthesia, sedation, parenteral fluids, forceps, 
version and extraction, bag). His wide experience of 91 cases of contraction ring 
dystocia has afforded him a privilege which few others have had to studj’ the 
action of adrenalin alone. Afar’ I inquire how often he has used adrenalin alone 
and with what results? 

■\ViLins E. Browk, M.D. 

OMAHA, NEB. 

SEPTEMBER 16, 1943. 


Reply From Dr. Rucker 

To the Editor: 

Your favor of September 27, requesting a reph' to Dr. Brown ’s letter came in 
due time. I am sorrj' that I have taken so long to answer it. 

In regard to the first of the two questions, interpreting Dr. Brown's graphs 
and those of Ivjq Bourne, and Woodbury, I would sa.v that without seeing the 
patient at the time the graphs were made, their interpretation would be as difti- 
cnlt as giving an opinion on a microscopical section of tissue without knowing 
something of the historj’ of the patient. In the Journal of Laboratory and Clinical 
Medicine (10: 390, 1925), I discussed some of the difficulties of interpreting hj-s- 
terograms and showed that extraneous and extrauterine phenomena cause tre- 
mendous differences in uterine pressure, as shown on the In-sterogram: I also 
showed that a psychic influence frequentij’ had marked effect. Fig. 13 of the 
article shows a hj'sterogram in which there is a cessation of uterine contractions 
following an attempt at giving caudal anesthesia. I was unable to locate the 
sacral hiatus and gave the patient no drug whatever, nevertheless, the contrac- 
tions ceased for 28 minutes. Furthermore, this article inadvertentl.v shows an- 
other complication that might occur as there is a mixup of the figures and legends. 
The printer changed them about so that Fig. 11 which reads “Internal hystero- 
gram showing cessation of uterine contraction for an hour and 15 minutes after 
sacral anesthesia with novocain and adrenalin,’’ with no cessation. Fig. 12 shows 
tlte cessation of contractions for one hour and 15 minutes. Because of these difli- 
culties, I would hesitate to offer an interpretation of graidis In’ such authorities. 
However, I do feel that one-half minini of adrenalin is an inadequate dose upon 
which to base an opinion that adrenalin does wot cause a pregnant uterus to relax. 

As to the second question, i.c., the number of times I have used adrenalin alone 
and the response of the uterus to -adrenalin, it would be quite difficult to answer 
this question categoricallj’ as this work was done nearly twentj’ years ago. and 
no cross-reference was kept of the records so that it would be practicallx- impos- 
sible to get out all the cases that xvere studied. In mv article in the Southern 
Medical Journal (17: 412, 1925), I reported the first cases that I studied in refer- 
ence to the effect of adrenalin. Case 3 had no previous medication. Case 5 had 
onh- a proctoclysis of 5 per cent glucose solution previous to the administration 
of adrenalin which was followed by cessation of contractions for .'lO minutes. 
Case 7 had no previous medication and had no effect from adrenalin. Case S had 
no previous medication and had a definite diminution of contractions after 2 
imnims of adrenalin, hypodermically. Case 9 had no previous medication and had 
B definite diminution of the strength of contractions after adrenalin. Case 10, 
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that of an abortion on account of pj-elitis, liad no previous medication and no 
appreciable effect from adrenalin. Case 11 had glucose per rectum previously, 
and after adrenalin the contractions ceased for 26 minutes. Case 12 had no 
previous medication and after adrenalin there was a diminution in the strength 
of contractions. Case 16 had no previous medication. After adrenalin the con- 
tractions were of less force for ten minutes. 

I think this also covers the supplementary question as to the length of time 
that the uterus remains quiescent after administration of adrenalin. 

M. P. Euckeu, M.D. 

RICHMOND, VA. 

OCTOBER 22, 1943. 


Final Note From Dr. Brown 

To the Editor: 

There are two points of interest in Dr. Eueker’s letter of October 22, 1943. 

The first relates to the psychic and other factors which he suggests influence 
uterine contractions. It would be a most unusual coincidence if the same set of 
extraneous circumstances prevailed in Mr. Bourne’s labor room in England in 192/, 
in an anesthetized monkey in Dr. Ivy’s laboratory in Chicago in 1931, in Dr. AVood- 
bury’s studies of laboring patients in Atlanta, Georgia, in 1937, and in post-partuni 
patients in Omaha in 1941. The dosage of epinephrine has varied widely with each 
of these investigations (from % to 6 minims). 

Nevertheless, the curves of each of the four investigators are the same. 

The second point is covered in Dr. Eueker’s last paragraph and becomes self- 
explanatory when reduced to chart form. 

Effect of Adrenalin on Uterine Contractions 
(AATthout Other Medication) 


inhibition doubtful 

case no. 3-5-11 8-9-16 

% 36% 36% 

• Thus when epinephrine is used alone it exhibits very doubtful inhibitory effect. 

Willis E. Brown, M.D. 

OMAHA, NEB. 

NOVEMBER 3, 1943. 


NO EFFECT 
7-10 
28% 


Society Transactions 


THE NEW YORK OBSTETRICAL SOCIETY 

MEETING OF OCT. 12, 1943 
The following papers were presented: 

An Unusual Intra-ahdominal Surgical Complication in the Puerperium. Edwin G. 
Langrock, M.D. 

Surgical Complications During Pregnancy. Gharle.s G. Child, III, M.D. (by invita- 
tion) and E. Gordon Douglas, M.D. (For original article, see page 213.) 


THE OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF JUNE 5, 1943 

A special meeting to commemorate the Seventy-Fifth Anniversary of the Found- 
ing of the Society. 

The Program consisted of the following papers; 

The History of the Society. Lewis C. Schetfey, il.D. 

Personal Keminiscences. Daniel Longaker, M.D. 

The Present Status of the Society. John C. Hirst, M.D. 

The Future of the Society. Edward A. Schumann, M.D. 



Necrology 


S AMUEL HERBERT GEIST, A.B., M.D., gynecologist, died in 
New York City, December 14, 1943, at the age of 58. He was a 
graduate of the College of Physicians and Surgeons, Class of 1908, 
interned, at Mt. Sinai Hospital in NeAV York, aHRi -which he was con- 
tinuously associated, until the time of his death, since 1 937 as Attending 
Gynecologist. He served as Captain in the Ai’my Medical Corps with 
the American Expeditionary Forces in Prance, 1917-1918. ^Vell known 
for his research work in the field of hormones and ovarian tumors, lie 
Avas the author of an extended textbook on the latter Avhich was 
published recently. 


Item 


American Board of Obstetrics and Gynecology, Inc. 
Examinations 

The ne.xt written examination and review of ease J)istorie.s (Part I) for all 
candidates will be held in various cities of the United States and Canada on Sat- 
urday, February 12, 1944, at 2:00 p.m. 

Arrangements will be made so far as is possible for candidates in military 
ser-vice to take the Part I examination (written paper and submission of case 
records) at their places of duty, the written examination to be proctored by the 
Commanding Officer (medical) or some responsible person de.signated by him. Ma- 
terial for the written examination will be sent to the proctor several weeks m 
advance of the examination date. Candidates for the February 12, 1944, Part I 
examination, w'ho are entering Military' Service, or who are now in Service and 
may be assigned to foreign duty', may- submit their case records in advance of the 
above date, by forwarding them to the office of the Board Secretary'. All other 
candidates should present their case records to the e.xaininer at the time and place 
of taking the written examination. 

The Office of the Surgeon General (U. S. Army) lias issued instructions that 
men in Service, eligible for Board examinations, be encouraged to apply and that 
they' may request orders to Detached Duty for the purpose of taking these examina- 
tions whenever possible. 

All candidates will be required to take both the Part I examination, and t ic 
Part II examination (oral-clinical and pathology examination). Candidates nho 
successfully complete the Part I examination proceed automatically' to the Part 
examination to be held later in the year. 

Headquarters for the Part II examination will be the Hotel William Penn, 
Pittsburgh, Pennsy'lvania, from June 7 to 13, 1944. Notice of the exact time o 
the examinations will be sent all candidates well in advance of the examinatio^n 
date. Candidates in Military' or Naval Service are requested to keep the Secretary 
Office informed of any change in address. 

If a candidate in Service finds it impossible to proceed with the examination^ 
of the Board, deferment without time penalty vrill be granted under a wai^er o 
our published regulations as they' apply to civilian candidates. 

Applications for the 1944 examinations are now closed. 

For further information and application blanks, address Dr. Paul Titus, >.ccrc 
tarv, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 

December IS, 1943. Paue Titus, sr.D. 
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Original Communications 


AN EXPERIENCE WITH ONE HUNDRED CASES OF 
CONTINUOUS CAUDAL ANALGESIA 

C. 0. JIcCoRMiCK, JI.D., Carl P. Huber, M.D., John F. Spahr, M.D., 
AND Charles P. Gillespie, Indianapolis, Ind. 

(From the Dcpartmait of Obstetrics, Indiana University School of Medicine) 

A S OBSTETRICAL anosthesiologj' progresses old methods will be 
discarded or modified and continued, and newer methods will be' 
evaluated and accordingly accepted or rejected. 

The most recent method, continuous caudal analgesia, announced in 
October, 1942, by Hingson and Edwards,^ has received unusual medical 
and lay publicity, and has been popularly investigated by leading 
American clinics. 

The results of several of these studies liave been published, and in 
the majority of instances, especially tliose covering the larger series 
of cases, there has been mueli favorability, in some instances to the 
degree of enthusiasm.- However, a few investigators^-® have been im- 
pressed b.v certain potential major hazards the method carries, and 
warn against its I'outine and indiscriminate use. 

It is the purpose of this pi’esentation to give the results of our ex- 
pei'ience with the procedure and to correlate them vdth those of others, 
thereby contributing to the method’s ultimate evaluation as an imple- 
ment in the armamentarium of obstetrical anesthesia. 

Our stud.r covers one iiundred cases conducted in the obstetrical de- 
partment of Indiana Univei’sity. Fifty-one of the deliveries were per- 
formed at the William H. Coleman Hospital for Women and foi’ty-nine 
at the Indianapolis City Hospital. The technical conduct of the anes- 
thesia was done entirely by the two co-authoi*s. Dr. John F. Spahr. 


FfOTz: The Editors accept no responsilfility for tlie views and statements of 
authors as published in tlieir “Original Comihunications. ’ ’ 
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obstetrical resident at the Coleman Hospital, and Dr. Charles F. Gil- 
lespie, obstetrical resident at the Indianapolis City Hospital. 

Our interest in this form of relief has been from the outset more than 
casual, it having been stimulated by the original work done in our 
department by a former resident, Dr. Samuel Manalan, who inaugu- 
rated the ureteral catheter instillation method in caudal block anes- 
thesia. He applied the method only during the perineal stage. His tech- 
nique and the results of his studjq based upon forty-six cases, were re- 
ported in the October, 1942, issue of the Indiana State Medical Journal. 

Except for the ureteral catheter instillation used in twenty cases, the 
special malleable needle tecluiique described by Hingson and Edwards" 
was employed throughont our series. The anesthetic agent used was 
a 1.5 per cent solution of metycaine.'®' The largest amount of the solu- 
tion used in any one ease was 1,030 c.c., representing a total of fifteen 
grams of metycaine. This amount was administered over a period of 
thirty-eight hours Avith no ill effect resulting to either the mother or 
infant except for a localized abscess at the hiatus which cleared up in 
ten days after incision and packing. 

Forty cases, or forty per cent of our series, including two cesarean 
sections, were completely relieved of pain. Another forty cases (40 per 
cent) were partially relieved. Eighteen of this group although not 
completely relieved were sufficiently so as not to require additional 
relief, while the remaining twenty-two required supplementary anes- 
thesia. Included among these twenty-two cases given supplementary 
relief were five cases of slipping needle, three cesarean section cases, 
and one subarachnoid injection case. 

The subarachnoid case manifested anesthesia up to the second thoracic, 
muscular paralysis of the abdominal wall and the lower extremities, a 
temporary suspension of uterine contractions, and a fall in blood pres- 
sure from 120/85 to 80/60. However, the patient did not go into shock. 
This reaction followed the following procedure: Twenty minutes after 
the initial 8 c.c. of metycaine had been injected and there had resulted 
no anesthesia, the needle was mthdraum and reinserted. Upon aspirat- 
ing for spinal fluid, a fluid sliglitly tinged with blood was obtamed. 
Through misjudgment this was thouglit to be anesthetic fluid and no 
spinal fluid. Ten minutes after injecting a second 8 c.c. an additiona 
22 c.c. was injected. Undoubtedly the dura had been penetrated at t le 
second insertion of the needle. 

Twenty eases, or twenty per cent, of the entire series were complete 
failures. Eighteen of these twenty cases were due to inability to entei 
the hiatns proper^’'. The remaining two were due to intravenous injec- 
tion, necessitating the discontinuance of the method. 

Undoubtedl 3 ^ the low per cent of sueeessful and the high per cent of 
partial relief cases and complete failures can he attributed in a lai^c 
measure to the inexperience of the turn authors who conducted the m 


•Eli Lilly & Co. furnished the met^'caine used in this study. 
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stillations. General experience lias slioivn that results improve per- 
ceptibly as familiarity ivitli tlie teelinique increases. Our results avouM 
have been more favorable had the series been conducted by one instead 
of tivo tmesthetists. On the other hand, it must be observed that, al- 
though novices, they ivere sufficiently skillful and careful to avoid 
brealdng any needles or eathetei’s, and such accidents as penetrating- 
the rectum through the sacrococcygeal ligament. 

Our maternal complications, although not of a large variety, did in a 
few instances manifest seriousness. Two outstanding cases were those 
of respiratory and vascular collapse. Both were cesarean section cases, 
and Avill be presented in detail presently under “fetal complications.” 

Our most frequent complication ivas drop in blood pressure. A ma- 
jority of the cases experienced this reaction to some degree, tivelve (15 
per cent) of the eighty analgized cases had a fall of over tiventy points 
in the systolic level. Siever and klouseP report having minimized the 
fall in blood pressure and the elimination of cardiovascular collapse 
by including epinephrine in the anesthetic solution. 

We had one case of localized infection at the site of injection. This 
oecuiTed in the thirty-eight-hour instillation case referred to earlier 
in the paper. Another protracted case developed neurologic sjunptoms. 
This patient had a forty-eight-hour labor, during the last twenty-four 
hours of Avhieh she was given continuous caudal analgesia. During the 
Ia.st twelve hoiu's of her analgesia and the tv’enty-four hours folloAvdng 
she presented a positive Kernig’s sign, a stiff neck, and a positive 
Bmdzinski. These sjuiiptoms gradually diminished and disappeared 
during the tiventy-four hours following the anesthesia. Ijumbar punc- 
ture w-as not considered necessaiy. There w-ere no subsequent ill effects. 

The welfare of the fetus was involved in but tw'o instances, but un- 
fortunately to a catastrophic degree. One infant Avas lost and the 
other Avas permanently damaged. In that a suiwey of the literature 
does not reveal similar accidents, summarized reports of these tAA’o eases 
are hereAiith green. 

Case 1 (66720). — Age 28. GraAida. Aiii, para a-, abortions 2. This 
patient had been delreered by cesarean in 1936 because of eclampsia 
developing during her fourth pregnanc3^ Cesarean AA-as repeated in 
1938 and she subsequent!}^ had Iaa^o spontaneous abortions. Her pres- 
ent pregnancy had been normal with a maximum blood pressure of 
134/92 and without albuminuiia or edema. 

Elective cesarean at term was planned for March 5, 1943. She re- 
ceived seconal grains 3 at 9:00 p.m. the day before operation and 
nembutal grains 4% at 7 -.00 a.m. on the foUoAAing morning. At 8 :11 
A.M. 8 c.c. of 1% per cent metycaine solution AA-as injected foUoAAing 
entrance into the caudal' canal without difficulty. Ten minutes later 
of iy 2 per cent metycaine solution AA-as injected and atropine 
sulfate grain ^50 Avas administered hypodermically. This Avas fol- 
lOAved in tAventy minutes by an additional 15 c.c. of anesthetic solu- 
tion. The level of skiu anesthesia reached the costal margin on the 
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right side and was slightly lower on the left. Twelve minutes follow- 
ing the last injection and forty-five minutes following the initial injec- 
tion the patient’s color became veiy pale with some cyanosis, the pulse 
increased to 130, and the blood pressure was 60/40. She became 
nauseated and vomited. At this time the fetal heart rate dropped to 
60 per minute. Petal movements were active and for a period of time 
became unusuallj^ violent. Oxygen was immediately administei'ed and 
40 c.c. of 50 per cent glucose solution in distilled water ivere given 
intravenously. She received ephedrine sulfate grain % hypodermically. 
Fifteen minutes later the blood pressure was still 60/40 and the fetal 
heart rate was 70 per minute. During the next hour her condition 
gradually improved, the blood pressure returning to 130/80 and the 
fetal heart rose to 100. She received during this time 700 c.c. of 10 per 
cent glucose solution intravenousl}'’ and oxygen continuously. The op- 
eration was postponed and ivas performed without incident twenty-four 
hours later under drop ether anesthesia. The infant lireathed spon- 
taneously. It Aveighed 6 pounds, 8 ounces, and its general condition 
appeared good. However, Avithin eighteen hours after birth clonic 
tAAotchings of all the extremities, particularly on the left, Avere noted. 
These persisted in Amiying degrees at frequent intervals for about one 
Aveek. OiAung to inability to nui’se and difficulty in swalloudng, it was 
fed by gavage for a month. Laboratory studies revealed normal serum 
calcium and blood sugar levels. The mother’s postoperative course Aims 
uneA'’entful. 

Examination on October 12, 1943, Avhen the ijifant Avas slightly over 
seA’’en months of age, confirmed our impression that the infant Avas ab- 
normal. This examination performed by a pediatric consultant is re- 
ported as folloAA’^s : ‘ ‘ The infant is barely able to hold his head up and 
makes no effort to sit alone or to grasp objects. His face is not sjnn- 
metrical, and the right eye is noticeably larger than the left. Both react 
normally to light. There is a very slight facial Aveakness on the left. 
The fontanel is open about 2 cm. He usually keeps both eyes deA'iated 
to the right. The Avhole picture is one of marked mental deficiency 
AAoth a few physical features Avhich haAm been mentioned.” 

Case 2 (59562). — ^Age 25. GraAuda ii, para i. This patient had been 
delrtered in May, 1942, by cesarean section during the eighth lunar 
month because of a progressing toxemia of pregnancy. Her present 
pregnancy had progressed nonnally AAuth the highest blood pressure 
reading 126/76 and Avith no albuminuria. She AAms admitted for elec- 
tiA'e cesarean at term on April IS, 1943. She receiAmd sodium amyta 
grains 3 the night before and this AAms repeated at 7 :30 a.m. the moni- 
ing of operation. At 8:40 a.m. she Avas grten atropine sulfate grain 
Viao hjqjodennically. At tills time the blood pressure Avas 118/78 ana 
the fetal heart rate 160. Caudal anestliesia Avas started at 8 :55 a.m. 
AAdthout difficulty. Eight c.c. of lYo per cent metycaine solution was 
injected at 9 :03 a.ji. This Avas folloAimd by 30 c.c. at 9 :13 a.ji. r 
minutes after this injection she began to sIioaa^ evidence of Amseular eo - 
lapse. The pulse became thready and rapid. Tiie blood pressure lel 
85/50. Her color became pale and she Ammited seAmral times. i 
fetal heart rate decreased to 60 per minute and Amiy active_ fetal 
ments occurred. In approximately fifteen minutes the patient s pu s , 
color and blood pressure retumed to noniial and tiie fetal heart lose o 
120 per minute. Satisfactory anesthesia Avas present and the opei<- 
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tioii was performed. During it 20 c.c. of 1% per cent metycaine were 
injected at 10:12 a.:m. and 10 c.c. at 10:27 a.m. The infant was de- 
livered easily, and weighed 5 pounds 4 ounces. It was slightly cyanotic 
but the pulse was good. The infant made several respiratory efforts but 
within a few minutes, it became extremely pale and all evidence of life 
disappeared in spite of tracheal catheterization and oxygen administra- 
tion. The patient’s postoperative course was imeveirtful. Necropsy 
revealed a normal term infant udthout demonstrable congenital defects. 
Examination of the cranial cavity demonstrated an edematous area over 
the lower portion of each of the temporal lobes. The fourth venti'icle 
was filled by a clot of blood. All of tire inti’a cranial blood sinuses, espe- 
cially the occipital sinuses, were distended by fluid and clotted blood. 




It is, of course, impossible to demonstrate a direct relationship be- 
tween these two disastrous results and the obvious periods of anoxia 
which these infants experienced during intrauterine existence. There 
IS no doubt that the circulatoiy collapse encoiuitered hi both instances 
was due to the anesthetic agent. Similar episodes have been mentioned 
by other authoi’s and have consistentlj'- been minimized. To our Imowl- 
edge no similar observations have been made on the fetus during such 
episodes and there are no reports in the literature of an hijurious 
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effect on the infant folloAving delivery. Windle and Becker® have 
reported the late effects of intrauterine asphyxia upon the experimental 
animal in a series of carefully controlled experiments. They are com- 
parable to the experiences we are here reporting. We do not deny that 
cerebral damage and asphyxia are encountered in infants delivered by 
cesarean section with other types of anesthesia including even local 
infiltration. The studies of Adair and Potter^® and of Potter and 
Rosenbaum^^ emphasize this possibility. These two eases are included 
in this report to point out that caudal anesthesia particularly Avhen used 
for cesarean section may tiot be without any risk for the infant. 

No mothers were lost in our series, but we did have an uncorrected 
fetal mortality of five. One infant was hydrocephalic, two died in utero 
of unknoAvn cause, and one death occurred neonatally. This latter 
baby was delivered from below after a forty-eight-hour labor. The 
deliverj'^ was loerfonned after Diilirssen’s incisions by forceps rotation 
and extraction. The infant lived forty-eight hours. Post-mortem 
diagnosis was “atelectasis.” The death of the fifth infant was attrib- 
uted to continuous caudal analgesia. (See Case 2, 59562, page 300.) 

The average interval between inception of analgesia and temination 
of labor was six hours. This period corresponds Avith that of Hingson 
and EdAvards.^® In many of our casas had difficulty in maintaining 
anesthesia over prolonged periods. In these cases the maximum desir- 
able effect Avould begin to Avane after about six hours. Thereafter 
larger and more frequent instillations Avould be required. This 
phenomenon has been observed by a feAV other investigators. Gready' 
has suggested as an explanation the possible refractory action of the 
nerve roots to the drag after prolonged anesthesia. 

It has been our obseiwation that blood loss associated AAuth caudal 
anesthesia has been definitely less than Avith other methods of analgesia 
used in our clinic. Not infrequently the amount of blood escaping from 
the episiotomy Avound exceeds that from the uterus. 

Comparative Advantages and Disadvantages of the Ureteral Catheter 
and Malleable Needle Techniques 

Although the same results are obtainable from the catheter and needle 
techniques, authors are diAuded as to their preference. This diA'ision 
arises largely from the advantages and objections peculiar to each 
method. For the sake of refresliment and re-emphasis hercAvith aie 
listed the pros and cons of the two methods. These have been gathere 
from the AAiitings of several observers and include those of our oAvn 
experience. 

Advantages of the Needle Technique 

1. The equipment is more easily cleansed and sterilized. 

2. Insertion is simpler. j- . i • 

3. Only one piece of apparatus entere the sacral canal, therefore Jess 
traimia and less possibility of infection. 
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4. The tubing-needle connection is more readily assembled than that 
of the tubing-catheter, and the contact is nearer perfect. 

5. The 19 gauge needle will enter a smaller hiatus than the 13 gauge 
needle used in inserting the catheter. 

6. Leakage around the needle through the sacrococcygeal ligament is 
less than around the catheter. 

Table I. Summ^vky op Study 


1. Number of cases managed with continu- 

ous caudal analgesia: 

2. Number of cases completelj- relievjed of 

pain (including 2 cesarean sections) : 

3. Number of eases partially relieved of 

pain: 

a. Number of cases having a practical 
but not satisfactory amount of relief 

b. Number of cases requiring supple- 
mentary analgesia 

Included : 


100 

40 (%) 

40 (%) 
IS 
22 


(1) Number of eases due to escap- 
ing needle 5 

(2) Number of cases due to sub- 

araclmoid injection 1 

(3) Cesarean cases 3 

4. Number of cases considered as complete 

failures: 20 (%) 

a. Number of failures due to inability 

to enter hiatus properly 18 

b. Number of failures due to reaction 

of patient (intravenous injection) 2 

5. Complications to the mother: 

a. Immediate reactions following in- 
jection 

b. Cases with fall in systolic blood 
pressure over 20 points 

c. Infection at site of injection 

d. Neurologic sequelae 

e. Broken catheter 

f. Broken needle 

6. Complications to the fetus (resulting 

from marked drop in maternal blood 
pressure) : 

a. Death from asphyxia in utero 

b. Permanent cerebral damage from 
anoxia in utero 

I. Maternal mortality from continuous 

caudal analgesia; 0 


2 

1 

1 


2 

12 

1 

1 

0 

0 


8. Uncorrected fetal mortality: 5 

a. Hydrocephalic 1 

b. Intrapartum deaths — cause unknown 2 

c. Neonatal deaths 1 (48 hours) 

9. Average interval between induction of 

analgesia and delivery: (5 


10. Blood loss less than with other methods 
employed in our clinic. 
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Disadvantages of the Needle Technique 

1. Occasionally the needle slips out. 

2. If the patient is obese, the needle frequently misses the hiatus 
pd is inserted over the posterior wall of the sacrum, and the anesthetic 
is deposited subcutaneously. 

3. By scraping the point of the needle over the anterior or posterior 
wall of the caudal canal, the venous plexus may be pierced. If not 
cheeked by aspiration, the anesthetic solution may be injected intra- 
venously with untoward if not fatal results. 

4. The needle may pierce the dura, particularly if it is inserted be- 
yond the second sacral foramen, or if the dura should extend abnomally 
low. Collapse and even death may follow intraspinal injection. This 
makes cheelting by aspiration for spinal fluid of utmost importance. 

5. The needle breaks more easily than the catheter. For this reason 
its use is contraindicated in eclampsia and in other types of uncon- 
trollable patient. 

6. Anesthesia is more frequently unilateral because of the main- 
tained lateral position of the patient. 

Advantages of the Catheter Technique 

1. There is virtually no danger of entering the dura, and much less 
iTsk of making an intravenous injection. 

2. The catheter can be inserted before active labor begins, that is 
when the patient has less pain and can cooperate better. 

3. The catheter can be introduced farther into the canal, hence it is 
less likely to be pulled out by movement of the patient. 

4. It is of definite choice when dealing with eclamptics and unruly 
patients. 

5. It is easier to ascertain its presence within the sacral canal. 

6. If the curve of the sacral canal is exaggerated, the catheter can be 
passed more readily. 

7. The catheter is more yielding than steel, therefore there is less 
likelihood of trauma. 

8. The patient can lie flat on her back and thus equalize the height 
of the anesthesia on the two sides. She is also freer to move about m 
bed. 

Disadvantages of the Catheter Technique 

1. Greater skiU is required for the insertion. 

2. The large size of the 13 gauge needle, used in inserting the catheter, 

usually makes more than one attempt impracticable, because of the 
trauma and the resulting leaking of the anesthetic fluid, and also, 
because of the increased possibility of infection. _ _ . ^ 

3. The catheter may be inserted too high and the anesthetizing niiia 
be deposited at too high a level to involve all the sacral nerves. 

4. The catheter may curl within the canal and produce unilateral oi 

incomplete anesthesia. , -in 

5. Although danger of puncturing the dura is quite remote, ^ 
be done should the dura be abnormally low (one case in five hundred; o 
by inserting the needle too high. 

All in all the catheter technique appears to be safer and more com- 
fortable for the patient. Also, its use has afforded us more unifoimi 
results. 
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Perhaps it is not so import-ant which technique one adopts as long as 
he familiarizes himself with the pitfalls of the one he chooses. Gready® 
has made a. suggestion that might compromise the two methods ; namely, 
the use of a. smaller catheter thi*eaded through a 16 gauge needle. Block 
and Rotstein*^ claim to have increased the safety of the method by em- 
ploying a continuous drip teclmique, thus avoiding the large injection 
doses. 

In that more than 10,000 labor cases, conducted under continuous 
caudal anesthesia, have been reported,*- and for the most part by leading 
clinicians, a practical attempt now can be made to evahiate the procedure 
as an acceptable form of childbirth relief. Prom the thorough analyses 
made by the various contributoi’s of their respective studies, including 
those of our own., there has come forth a more or less general agreement 
upon jiot only the many merits of flie method but upon its several 
shortcomings as well. To arrive at a just appraisement one should 
weigh these one against the other. 

Advantages of Continuous Caudal Analgesia 

1. The labor is dramatically painless, the patient being rendered 
sufSciently comfoifable to enjoy reading and normal sleep. She retains 
all her faculties and has a normal toleration for fluids and food both 
during and immediately after labor. 

At its best the method is truly the answer to (a maiden’s prayer). 
This is well illustrated by the follomng case : 

Case 1. — S. L., Coleman Hospital, C-8134:. Para iii. gravida ii. 
Age 24. Delivered living tmns in 1935, one weighed 3 pounds 14 
ounces, the other 4 pounds 14 ounces. In 1936 she contracted pul- 
monary tuberculosis. In 1937 she Avas admitted for a rest period at 
Sxinnyside Sanitarium. She was readmitted in 1939 for pneu- 
mothorax therapy, phrenieeetomy, and a three-stage thoracoplasty, in- 
volving eight ribs. Was discharged in 1941 as cured. On September 1, 
1942, she Avas admitted to the Coleman outpatient department for pre- 
natal supeiwision. 

On March 18, 1943, she entered the hospital in spontaneous labor at 
term. Continuous caudal Avas started AAdien the cenix aa^s tAxm fingers 
dilated and sixty per cent effaced. The total duration of the block, sus- 
tained by 75 c.c. of 1.5 per cent of metycaine, AAms four horn's. Although 
the patient Avas somcAvhat nauseated and restless, she AA-as absolutely 
free from pain. Forty minutes before delivery she AA'ent to sleep and 
AA^hile asleep, precipitated a scA'en-pound four-ounce living female infant. 
The nurse had to aAvaken her to inforai her that the baby had been bom. 

2. The method may be of special A-alue AA'here exei'tion or general 
anesthesia is contraindicated, e.g., in certain cases of cardiac diseases, 
pulmonarj’- tuberculosis, pneumonia or upper respiratoi'A- infections. 
(In general these conditions do not contraindicate the use of some of 
the present-day metliods.) 
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3. The imtisual relaxation of the perineal mnscnlatnre lessens the 
resistance to the advancing head, and facilitates delivery and breech 
extraction, 

4. It eliminates the need for supplementaiy anesthesia fpr, noinial 
delivery or repair work. 

5. Moulding of the fetal head is almost negligible. 

6. The risk of maternal inspiration asphyxia is eliminated. This 
accident is occasionally associated Avith narcotic forms of relief. 

7. In the majority of eases the labor is shortened and facilitated. 

8. Uterine bleeding is minimized. 

9. The extra relaxation of the rectal sphincter and the absence of 
discomfort greatly facilitate rectal examination. The relaxation is so 
complete that the instructor and student may do the rectal examination 
simultaneously. 

10. The vital mechanisms of the child are not suppressed, and as a 
result the infant is afforded extra safety. Resuscitation is verj^ rarely 
indicated. However, since most of the babies breathe and many cry 
before the shoulders are delivered, one should promptly clear the 
mouth and nose of mucus as soon as the face passes over the perineum. 

11. Because of the freedom from narcosis and absence of moulding 
of the head, the method is definitely favorable to the prematui’e infant. 

This special protection to the premaiure infant is perhaps the most 
outstanding single contribution of continuous caudal anesthesia. No 
other method of relief, or even the absence of relief, affords the pre- 
mature such security. It Avould appear that prematurity is one of the 
method’s chief indications — providing the maternal blood pressure can 
be maintained. 

12. Post-partum complications are I’educed in both incidence- and 
severity. 

13. Normal consciousness and orientation eliminate the need for vip- 
lant guarding of the patient against falling out of bed or otherwise 
injuring herself. 

14. At laparotomy the peritoneum is desensitized. 

Disadvantages of Continuous Caudal Analgesia 

1. The method is not Avell adapted to private practice. Not only must 
the attendant report earlj’" in labor to insert the needle or cathetei, but 
he m-ust remain close in attendance throughout the period of anes 
thesia, not alone to administer the anesthetic but to check carefully the 
level of the cutaneous anesthesia. Also, a busj^ obstetrician canno 
conduct the procedure in Uvo or more hospitals at the same time. T ic 
success of the method really demands a full-time attendant, eitliei a 
staff man or a resident. 

2. Since the method involves invasion of tlie caudal canal and cariies 
hazai'dous potentialities, it is a major surgical procedure and sliould le 
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conducted only by those fundamentally trained in this specialized form 
of relief. 

3. The method carries an undesirably high percentage of failures — 
approximately nine per cent in the hands of the more expert.^- 

4. Such contraindications as hypotension, hypertension, eclampsia, 
placenta previa (increased hemorrhage from cervical relaxation), uter- 
ine inertia, acute hemorrhage, sensitivity to the drug, anemia, hysteria, 
psj’-chotie states, disproportion and certain sacral anomalies should be 
carefully heeded. The gross frequency of this group detracts from the 
practicability of the method. 

5. Obesity, a small hiatus, or a deformed sacrum not infrequently 
causes difficulty in inserting the needle. 

Unfortunately the sacmm is one of the most anomalous bones in the 
body, anomalies occurring in ten to fifteen per cent of all individuals. 
The normal hiatus exists because of the failure of the fusion of the 
fifth sacral arch. The hiatus may be absent or too small to pass the 
needle. Again, it may be too large from the failure to the fusion of 
the arches fi'om the fourth vertebra upward. One case in thirty-five 
presents complete failure of all sacral arches to fuse. Because of the 
danger of puncturing the dura this condition contraindicates caudal 
anesthesia. ' Also, the dura may be abnormally low, even in eases pre- 
senting normal fusion of the arches. 

6. Intrauterine manipulations, such as internal versions, are usually 
unsatisfactoiy because of the increased tone of the upper uterine seg- 
ment and the failure to eliminate discomfort from manipulations made 
through the abdominal wall above the level of the umbilicus. 

7. There is a possibility of periphei’al nerve damage from a pro- 
longed batliing of the nerve roots with anesthesia agents.®’ 

8. There is a risk of spinal infection, klanalan^® reports a case of 
staphylococcus meningitis. In their analysis of 10,000 cases of caudal 
anesthesia Hingson and EdAvards^” report four cases of peridural in- 
fection, including one in their OAvn series, AA’hich terminated fatallj’- as 
a pei'idural abscess. 

9. The bladder urge is lost. Not infrequently urine escapes during 
uterine contractions from pressure of the advancing part, or has to be 
removed b 3 ’' catheter. 

10. The desired anesthetic effect is difficult to maintain over six hours. 
For this reason it has been found to be most practicable to delaj^ the 
caudal anesthesia until the pains are tAA’o to three minutes apart, the 
lower segment well effaced, and the cervix at least tAvo centimeters 
dilated. 

Because of this limited duration of efficient anesthesia, prolonged 
cases may fail to get satisfactory relief near the end of their labor 
AAiien thej^ really need it most. On the other hand, becarrse of the neces- 
sarily postponed administration of the analgesia at the beginning of 
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labor, many cases, particularly elderly primiparas, are deprived of 
relief from bona fide discomfort during the early hours of labor. 

In cases where this observation applies, continued caudal anesthesia 
does not meet the concepts of modem obstetrical analgesia. 

11. It is exclusively a hospital procedure, and is therefore restricted 
to approximately sixty per cent (61.2 per cent in 1941^®) of laboring 
women. The necessity for a competent anesthetist-obstetrician and spe- 
cial facilities further restricts the use of the method. 

12. Although the first stage of labor is shortened and the third is 
simplified, the second stage is prolonged and necessitates an increased 
operative interference. 

13. Because of the absence of secondary powers and the added fetal 
embarrassment resulting from the extra prolongation of labor, the 
method is not suitable in trial labor or borderline disproportion cases. 

14. The modern mateimal mind cannot revert itself to the prehistoric 
type sufficiently to accept with Avarmth and joj’’ the sight of the baby 
grimed ivith blood and vemix, 

15. In those eases of illegitimacy where the mother is to give up the 
baby, it is not desirable that the mother see the baby or hear it crJ^ 
Nor is the method appropriate in eases of a knoim monster. 

16. Tlie method is not suitable for mothers who prefer to know noth- 
ing about their labor. In private practice such patients constitute a 
goodly number. Also, certain common events and possible accidents 
during labor and delivery do not invite consciousness of the patient. 

17. A majority of patients manifest a drop in blood pressure, vaiy- 
ing from a mild to the extreme degree that accompanies fatal cardio- 
vascular collapse. 

The larger changes in blood pressure occur in cases where the anes- 
thesia level is at or above the umbilicus, and no doubt result from 
vasomotor dilatation of the splanchnic vessels and those of the lowei 
extremities. Twelve of our eighty analgized patients presented a sys- 
tolic drop of more than tiventy points. One case in shock reaction ex- 
hibited a fall of seventy points. 

It is likely that preliminary administration of ephedrine either hypo- 
dermically or in the solution would minimize the fall in pressure. Hon 
ever, because of its possible predisposition to uterine relaxation Hing- 
son and Edwards^' advocate its use only in the event the systolic pies 
sure falls below 90. Some"® routinely use preoperatively ephedrine 
sulfate (% gr.) in sections and other abdominal surgeiy. 

That the baby’s welfare may be seiiously jeopardized by prolonge 
marked drops in matemal pressure ivas ivell demonstrated by our tvo 
fetal accidents herein reported, Iiwing and his a.ssociates"‘ ohseiie 
that sevent 3 '-five per cent of their fetal distress cases occurred m pa 
tients haAung sustained loiv pressure, that is, a systolic of less than 
lasting at least an hoiu. 
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18. There is danger of breaking the needle in the caudal canal. Hing- 
son and Edwards/- using a malleable German silver needle, report the ac- 
cident having occurred seven times in their first one hundred and fifty 
cases. They employed a speciallj’- developed malleable steel needle in 
their next one thousand cases without breakage. However, this type 
of needle occasionally does break,^^ and Hingson and Edwards recom- 
mend not using any one needle over five times. 

Breakage of the needle may require incision and even laminectomy 
for its removal. In one reported ease,^^ despite two hours of explora- 
tion by an experienced surgeon, the needle never was recovered. 

Likewse, but less frequently, a ureteral catheter may brealc vdthin 
the caudal canal. Needless to say, the surgical removal of a needle or 
a piece of catheter greatly complicates a labor. 

19. Above all, the method presents a notable mortality for both the 
mother and the infant. Hingson and Edwards^^ in their ten thousand 
case report, covering the experiences of fifty-five clinics, record four 
maternal and two fetal anesthetic deaths. In addition the}^ report in the 
same article one maternal death and one fetal death in their own series 
of eleven hundred and fifty eases attributable to the method. In 1920 
ZweifeP® in a series of forlj’^-two hundred single caudal injections re- 
ported three maternal deaths attributed to the anesthetic. All three 
deaths occurred within a few minutes of respiratory failure. Autopsy 
was obtained on two of them and demonstrated puncture of the dura. 
Block and Rochberg® report three maternal deaths with single injec- 
tions among the first approximate six hundred cases done in Baltimore. 
Each of these deaths was likewise attinbuted to the injection of lethal 
anesthetic doses into the subarachnoid space. These last fatalities 
are stated to have occurred despite “strict observance of all ordinary 
precautions.” 

These single injection deaths can be reasonably included vdth those 
of the continuous technique, in that not only is the same principle in- 
volved, but, as is frequently the case, deliveiy is so imminent that time 
does not allow for more than the initial injection of the continuous 
procedure. 

It is significant that the ratio of the maternal mortality to the infant 
loss, resulting from the use of the method, as recorded in the ten thou- 
sand ease survey made by Hingson and Edwards, and that of their 
own eleven hundred and fifty eases is as five is to three. This major 
maternal mortality and the fact that the majority of complications from 
the method befall the mother make continuous caudal analgesia unique. 

The incidence of the maternal loss in the above joint report was 1 
death in 2,230 cases. When one combines the figures of the continuous 
and single injection groups the resulting mortality incidence is found 
to be 1 maternal death in approximately 1,600 eases (10 in 15,950). 

Such rates of loss are too high to be minimized, and should be em- 
phasized, particularly in the light of the success of tried present-day 
methods of childbirth relief. 
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Royston^® reports that since 1936, 7,500 private and ward patients 
have been delivered in the St. Louis Maternity Hospital under the in- 
fluence of nembutal-hyoscine analgesia without resulting maternal or 
infant loss. 

Kotz^° of "Washington, D. C., lists one questionable maternal death 
and one indirect fetal death in a series of 3,000 cases delivered under 
pa,raldehyde analgesia. The maternal death case, reported^^ as one of 
idiosyncrasy to paraldehyde, died of cardiac failure. Although definite 
anatomic changes were found in the heart at post mortem, the use of 
the drug was considered a probable factor in precipitating the failure. 
The infant death was due to a premature separation of the placenta, 
which resulted from the mother’s falling off the table. Kane,^- formerly 
of Washington, D. C., in reporting 3,000 private cases delivered luider 
paraldehyde, states he had one maternal death and no fetal deaths at- 
tributable to the analgesia. The maternal death resulted from asphjoda 
following the inspiration of Brussels sprouts. 

Gwatlimey^® in 1930 reported 20,000 hospital and home labors con- 
ducted under rectal ether analgesia udthout any resulting maternal or 
infant moidality. From January 1, 1930, to December 1, 1943, 66,660 
mothers were delivered as private and charity patients in the five major 
Indianapolis hospitals. During this period the modified Gwatluney 
rectal ether method of analgesia was employed almost to the exclusion 
of other methods in all five institutions, and a survey shows that_ at 
least 40,000 of the labors were conducted under this form of relief. 
There was but one maternal death attributable to the analgesia in this 
entire series. This patient died during labor from asphyxia resulting 
from inspired vomitus. The baby was lost in utero. No other reported 
or personally loio’ivn analgesic fetal death occurred in the series. 

It is true that all three of the above methods usually require supple- 
mentary anesthesia during delivery wliile caudal anesthesia does not. 
However, the majority of the serious and minor complications of con- 
tinuous caudal occur during the analgesia period, that is, during labor, 
or in other words, during the same period the otlier methods are em- 
ployed. 

20. Another real handicap of continuous caudal analgesia is its 
restricted usefulness. In addition to the exclusion of the forty pei 
cent of laboring women who are delivered in homes, there is a vei.i 
large, if not equal, per cent delivered in those hospitals which are not 
equipped with the required skill and facilities. Then, too, besides these 
and those eliminated because of clinical and anatomical reasons, tlieic 
are the approximate nine per cent of failures. Thus, the melhod is 
available only to a minority number of laboi'ing Avomen. 


Conclusions 

After rerieAving the accumulated findings of capable obsciAeis fiom 
many leading clinics, the principal forthcoming deduction is that a - 
though continuous caudal anesthesia as advocated by Hingson an 
Edwards is excellent to the degree of capth-ation in its analgesic ac ^ 
ment throughout both labor and deliver}’", it is a metliod fraug it v i 
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too many liiglily dangerous complications to be acceptable except in 
specially selected cases conducted by specially trained anesthetist- 
obstetricians. 

The degree of risk is such that the method’s safety should not be 
stressed. Fortunately, the relief of childbirth pains does not require 
so major a procedure. Other efficient methods are simpler and safer. 

In final consideration, the appraisement of continuous caudal anal- 
gesia as a practical adjunct to obstetrical anesthiologj’’ may be ascer- 
tained best by applying the yardstick expressed by Irving,^" to 'nit: 
“When selecting a method of painless childbirth, safety to the mother 
and the baby is of primary importance, while the relief of pain should 
be secondary. If the safety of the mother or child is jeopardized, any 
method should be condemned regardless of the analgesia obtained.” 
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SOME OBSERVATIONS IN THE USE OP CONTINUOUS CAUDAL 

ANALGESIA- 

Clifford B. Lull, M.D., Philadelphia, Pa. 

(From, the Pliiladelplim Lying-in Hospitol) 

S INCE the introduction of eontinnous caudal analgesia for obstetric 
cases by Hingson and Edwards in the early part of 1942, we have 
had the opportunity of observing its use in 927 cases. Several articles 
concerning the dangers associated with its use have appeared in medical 
journals and much lay publicitj'- has caused wide discussion between ob- 
stetricians and their patients as to its advisabilitj’-. Premature publicity 
has been instrumental in antagonizing members of the profession, par- 
ticularly those who have not given it a fair trial. It seems appropriate 
that an impartial evaluation of this procedure should be presented to the 
profession and their attention called to manj^ minor points-which have 
been learned from its use in a rather large series of cases over a period 
of one and a half years. $ 

It is not the object of this paper to stress the technique of injection, 
but to present a fair discussion of the use of continuous caudal analgesia 
from the standpoint of the obstetrician rather than from the viewpoint 
of the anesthetist. 

I, personally, hai^e never in the past promised any woman painless 
childbirth, and today I do not promise anj^ prenatal patients caudal 
analgesia, telling them that it depends on the type of labor and other 
circumstances when they arrive in the labor room. In other words, the 
patient is made to understand that the type of analgesia or anesthesia 
to be used must be left to my discretion at the proper time. This obviates 
any disappointment on the patient’s part and impresses the lay person 
with the fact that caudal analgesia is not a panacea to be used promis- 
cuousl.y for relief of the pains of childbirth. 

We feel that the selection of the patient is a most important considei- 
ation and the usual contraindications to the use of continuous caudal 
analgesia are as follows : 

1. Gross deformities of the spine, particularly of the sacrum. 

2. Tumors which narrow the spinal canal. 

3. Local infection around the sacral hiatus. 

4. Skin infections such as boils or carbuncles anywhere on the bodj. (-'• 
traindication to be evaluated by the physician in charge.) 

5. Historj' of sensitivity to the analgesic agent. 

G. Profound anemia, unless supplemented with oxygen inlialatioii. ^ 

7. We have hesitated to use this technique in cases of placenta previa becau.e o ^ 
the relaxation of the cervix and the possibility of bleeding. Tin's is pariicu ar ) 
true if the patient has had any uterine contractions. 

•Presented, by invilation, at a meeting of tlie Xew York Obstetrical .-ocie J 
Is'ovembor 9. 19-S3. 
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S. Floating head. 

9. Patients who have had knov>-n syphilis with probable central nervous system 
lesion. 

10. Obese individuals. 

11. Dwarfs and midgets, because of low lying dura. 

12. Pilonidal cysts. 

Ill addition, tve have avoided giving it to patients in labor where the 
fetns is Imown to be dead or where monstrosity is diagnosed or suspected. 
We have hesitated to give it to eases of suspected partial premature 
separation of the placenta. 

Cardiac disease, upper respiratory infections and premature labor are 
ideal indications for the use of caudal anesthesia. We have also given 
it to pre-eclamptics and to one or two cases of eclampsia, vuth excellent 
results. We have not administered it to any patient in whom we sus- 
pected intrauterine fetal death simplj’- because we wished to eliminate 
any cpiestion of this method being the cause of the death. Eaeh patient 
should he individualized and it is our opinion that seemingly better 
results are found in the patient of higher mentalit 3 \ It has been said 
that “this is the method par excellence for the better classes.” When 
j^ou exclude those in which there is a definite contraindication, together 
ivith the certain number of multiparas who are almost readj’' for de- 
livery when they reach the labor room, we estimate that approximately 
62 per cent of all of our patients are suitable. At the Philadelphia 
Lying-in Hospital there were 964 deliveries since June, 1943. Of this 
number, 510 were given continuous caudal analgesia, giving a percentage 
of 52.9. This figure is less than my estimation of 62 per cent because 
a large number of private patients ivere delivered during this period bj* 
members of the staff who did not use the continuous caudal method. 
After looking over my own list of private prenatal patients I conclude 
that between 60 and TO per cent are suitable for this tj^pe of analgesia. 
We have tried to evaluate impartial^ these cases in gi’oups of 100 per 
cent successful, unsuccessful, or partiaUj^ successful requiring supple- 
meiitaiy pain relief. In the last 553 cases, 92 per cent have been eval- 
uated as 100 per cent successful. The 8 per cent of failures could be 
attributed to insertion of tlie needle bj’- inexperienced indimduals and 
anatomical anomalies. 


Time to Start Injection 

The most opportune time to stait caudal analgesia is when the patient 
is complaining of pain and is havhig uterine contractions at 5-minute 
intervals, of 30 to 40 seconds duration. The cervix should be 3 centi- 
meters dilated and the presenting part engaged or fixed in the pelvis. 
When the patient is on her side and the fetal head is floating, the forces 
of the uterine contractions are not alwaj’s properh* directed. Where the 
head does not descend, the application of a tight binder may be helpful. 
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We believe it is important that the patient’s blood pressure, pulse, fetal 
heart sounds, amount of dilatation and effaeement, and station of the 
presenting part, should all be checked bj'' the attending obstetrician at 
this time. This brings up the question as to ■whether this method is one 
which should be handled by a skilled anesthetist or by an obstetrician. 
It is our opinion that the ideal situation is one where the obstetrician 
and the anesthetist work as a team. Unfortunately, in these try- 
ing times, this can be done in only a few clinics. In studying this 
problem we have been most fortunate in having had the close coopera- 
tion of the originators of this method and the mutual understanding 
between us has resulted in solving many minor details from both the 
vievqioint of the obstetrician and the anesthetist. We have in our clinic 
three trained nurse anesthetists who are now perfectly capable of con- 
tinuing the injections once the proper analgesia level is obtained and to 
whom we are indebted for many suggestions in the improvement of the 
technique. However, the attending obstetrician or the medical anes- 
thetist is always easily accessible. 

Technique 

When we undertook the study of this procedure, the originators had 
done 33 cases. Because it was new, and because of potential dangers, 
we sun’ounded each patient with all possible safeguards to meet any 
emergency. There have been onlj’- a few instances where they were 
required, but we strongly advise that the following things be easily 
obtainable — oxygen, ephedrine, coramine, plasma, a sterile spinal needle, 
and a barbiturate. All of our patients are injected ■\vhile on their side. 
Because of the discomfort to the patient, the knee-elbow position has 
been used in only a few instances. Wlien looking for the anatomic land- 
marks, one^must remember that the gluteal cleft is displaced when the 
patient is on her side. 

We have not given any barbiturate intentionally before injection be- 
cause we did not "want to use any combination until several hundred 
eases had been observed. We believe, however, that it is a good prac- 
tice to give one of the barbiturates, either by mouth or by hjqiodermic, 
in doses of not more than 2 or 3 gi’ains, before starting the injection. 
A preanesthetie dose of a barbiturate is desirable since it has been prove 
that such a dose increases the indmdual’s tolerance to the cocaine gioup 
of drugs. Also, when barbiturates are used, the patient is quieter an 
very^ frequently after the pain is alleviated, sleep is induced. Quietness 
in the labor and delivery rooms is essential. It is all right to entertain 
the patient who is having a baby while she is in possession of all of ^ ler 
mental faculties and is suffering no pain, but care should be exeicise 
in choosing the subject of conversation. 

If spinal fluid is aspirated after the needle is inserted, it is imperative 
that this method be discontinued. If blood is obtained, adjustment o 



LULL: USE OF CONTINUOUS CAUDAL ANALGESIA Sl5 

the needle should be made until no further blood can be aspirated. If 
any difficulty is encountered in placing the needle properly, the patient 
in all probability should be handled in some other manner. There is no 
reason for maldng a pin cushion out of a sacral hiatus. 

After the test dose of 8 c.c. has been given, we insist upon waiting a 
period of 10 minutes to rule out an inadvertent intrathecal injection. 

In only 8 per cent of our eases has the blood pressure faUen more 
than 20 points. If this occurs at any time during the course of labor, 
25 milligrams of ephedrine is given and the patient’s legs are elevated 
for one minute. Should the rate of the fetal heart sounds change with 
the drop in blood pressure, the above procedures are supplemented by 
inhalation of oxygen. This is followed by an almost immediate return to 
normal. 

When the full amount of the drug is given, all patients do not have 
the “sciatic sign.” 

In our clinic we prefer the use of the improved malleable stainless 
steel caudal needle and since the adoption of its use we have not had anj' 
needle break. In indicated cases we have occasionally used the ureteral 
catheter technique. We have not used the drip method. However, it is 
not the purpose of this paper to compare the merits or demerits of these 
three modifications in technique. 

Care should be taken to make certain that the drug is thoroughly 
mixed with the salt solution. If this is not done, a higher per cent solu- 
tion may be given at first and good analgesia may not be obtained from 
the remaining solution. After December 1, metycaine will be obtain- 
able in 200 c.c. of 1% per cent solution, already mixed in hermetically 
sealed bottles. We believe this is a definite improvement. 

When the injection is given, the syringe shordd be held in such a 
manner that the operator’s hands do not come in contact with the 
plunger. As a precautionaiy measure, after the fix-st injection, 5 per cent 
sulfathiazole ointment is applied to the skin around the needle and a 
gauze pad may or may not be stx’apped over it. 

Management of First Stage of Labor 

Duruig this stage, adequate fluids and nourishment should be given 
to the patient and her morale should be reenforced by i*egulated con- 
versation, selective reading and radio. Educating our yoimger men 
and house staff to the necessity of guarding their conversation in the 
presence of a patient xmder the influence of a barbiturate or any other 
foiTu of sedation, has been a difficult pi’oblem. Particularly is this pre- 
caution necessary in the presence of a patient who has had caudal and is 
in possession of all of her mental faculties. It has also been necessarv 
to caution repeatedly those connected with the labor and delivexy room's 
not to expose any patient unnecessarily. If a patieixt becomes drowsy 
from the barbiturate which was given preceding the injection, she slioiild 
be allowed to sleep, if she so desires. Change of position from one side 
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to the other not onlj^ rests her, but aids in more equalization of distri- 
bution of the drug. Care should be taken when changing linen, if it kas 
become soiled by vaginal discharge or fecal material. The bladder should 
be emptied by catheter, if distended. It has been our experience that 
with the use of the barbiturates one nurse could never handle more than 
two patients and aetuaUv should only handle one. Since the advent of 
caudal we find that one nurse with one trained nurse anesthetist, can 
handle as many as five patients once the injection is started. This we 
believe to be an ultimate saving in nursing hours per patient. 

The patient should be under the constant observation of a trained 
individual and routine 30-minute cheeks of blood pressure and fetal heart 
sounds should be made. 

The level of analgesia should be maintained by the injection of 20 
e.e. everj’- 40 minutes. If the analgesia level is permitted to faU, it takes 
additional time and increased dosage to re-establish it. 

3ome objection has been voiced that more rectal examinations are 
necessary. To this we do not agree. In fact, w'e find that fewer are 
required. Occasionally a multiparous patient, or one in premature labor, 
will precyiitate. When the presenting part appears at the vulvar orifice, 
there is usually plenty of time to properly prepare the extei-nal genitalia 
for delivery. When the patient is i*eady for delivery, she may he moved 
to the delivery room with the needle in situ, or the last injection can he 
given and the needle removed. When the needle is removed, whether 
before or after delivery, sulfathiazole ointment and a dressing are re- 
applied. 

We believe that everyone who has used caudal will agree that the first 
stage of labor is shortened. Our average length of the first stage of labor 
for a nullipara is about 8 hours. 

Management of Second Stage of Labor 

When the cervix has liecome completely dilated and there is evidence 
of rectal pressure or perineal bulging, she is jilaced on the delivery table 
and the usual preparation of the external genitalia together with empty- 
ing of the bladder by catheter is carried out. There unquestionably has 
been a certain increase in the number of outlet forceps since we have 
been using caudal. However, we do not object to this because prac- 
tically all of our patients under any type of analgesia are delivered in 
tliis manner. 

In delivering wdth outlet forceps and episiotomy, care should be taken 
to do the episiotomy at the pi’oper time. Because of the relaxation of 
the pelvic floor, there is a tendency for one to delay too long in doing 
the episiotomy. 

Very frequently when we apply the forceps an assistant keeps his 
hand on the patient’s abdomen and wnth each uterine contraction the 
patient is requested to bear dowm. In this way the patient praeticallj 
has a spontaneous delivery, with the forceps simply guiding tlie hea 
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into the vulvar orifice. It is also true that there are more posterior posi- 
tions and particularly transverse arrests. The delivery of these cases 
under this type of analgesia is much simplified because of the marked 
relaxation. In a transverse arrest we very frequently apply the pos- 
terior blade of the foreep and then as the patient bears down with each 
uterine contraction, anterior rotation of the head is completed Avith 
very gentle pressure on the blade of the foreep. A large number can 
be rotated manually, but if this is not possible, we prefer the application 
of Luikart’s modification of the Tucker-McLane forceps to complete the 
delivery. 

Breech presentations have been delh’ered spontaneously in almost 
every instance. We have not attempted decomposition of the breech 
under caudal except in one instance when we found there was a very 
marked contraction ring. We believe that breech decomposition and 
internal podalic version cannot be accomplished under this type of anal- 
gesia. 

Another point ivliieh we consider important is that when the head is 
about to be born, the chin should be swept over the pelvic floor rather 
quickly. AH of these babies take a breath almost before the head escapes 
from the AUilva and unless one is careful at this stage they may in- 
spirate a gi'eat deal of mucus and vaginal secretion. These babies all 
cried almost immediately and none in our series needed resuscitation, 
except those who inhaled fluid which had to be milked from the trachea. 

The psychologic effect on the mother when she hears the baby cry for 
the first time has been rather unusual and we lielieve this is an excellent 
thing, although not particularly essential to good motherhood. 

As a rule, Ave repair episiotomies Avhile Availing for the placenta to 
separate, although veiy frequently the placenta separates immediately 
and is delivered before the episiotomy is repaired. In repairing the 
episiotomy under these circumstances, one must remember that the 
perineum is relaxed and it should not be overcorrected. 

In a recent communication from Di*. Francis Irving of Syracuse, Avho 
has managed 510 cases vaginally and 20 cesarean sections under this 
procedure, he states that in his series there Avas a 4 per cent increase 
of posterior positions. He also called attention to something Avhich avc 
thought Avas true, but of Avliich Ave are not yet certain ; namely, that the 
perineal body in these patients at the time of their postnatal examination, 
seems to be much better than in those patients formerly done under 
other anesthesia. There is no thinning out and the perineal body is 
thick and not unlike a nulliparous perineum. Dr. Irving had only' one 
fetal death in over 500 cases. 

Management of Third Stage of Labor 

It is important not to manipulate the uterus after the child is de- 
livered, and Ave do not give any oxytocic drags until after the placenta 
has been expelled. AVe find that the uterine musele tone is especially 
good and that the placenta separates A'ciy quickly and usually slight 
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pressure on the fundus of the uterus is all that is necessary to deliver it. 
Following its expulsion, the oxytocic drugs are injected, preferably in 
the leg, because the patient does not feel it. 

The blood loss is markedly reduced and the average loss in the last 
500 eases was 111 e.c. We advise against manipulation of the uterus 
during this period because we consider overstimulation conducive to more 
frequent “trapped” placentas. So far we have only had two placentas 
that had to be removed later. Before the patient leaves the delivery 
room she is usually given a quarter of a grain of morphine and with it 
sometimes, Mao of scopolamine. This seems to be a good plan because 
by the time the patient returns to her room the effects of the analgesia 
have worn off and if an episiotomy has been performed, she complains 
of pain in that area. Because the patients usually return in good con- 
dition, not exhausted or tired out, they are probably more hypersensitive 
to pain at this particular time. Morphine and scopolamine rests them 
for several hours, following which time food is given to them, if they 
desire it. 

Cesarean Section 

We have performed 66 cesarean sections under continuous caudal anal- 
gesia. Two of these eases were unsuccessful because of abnormalities 
of the sacrum and our inability to insert the needle. I am making a 
detailed report of our first 50 cesarean sections. In the 66 cesarean 
operations performed there has been no maternal mortality and no fetal 
mortality at the time of delivery. All babies, except one, were dis- 
charged fi’om the hospital. The one baby was horn at 5% months gesta- 
tion of a mother with severe toxemia and weighed 2% pounds. .It only 
lived 8 hours. 

For the past two and a half years Ave have not used inhalation anes- 
thesia to any great extent in our section cases, preferring to use frac- 
tional spinal, or more recently, caudal analgesia. We have not had suf- 
ficient experience with this method to evaluate the difference between 
spinal and caudal, but we do have a ati’J’- definite idea that in cesarean 
section eases these other methods are preferred to inhalation anestliesia. 
We haAm not had to supplement caudal AAuth any other method and oxu 
aA'erage amount of drug used has been 81 c.c. The average blood loss 
was approximately 100 c.c. 

Since the introduction of caudal in our clinic, Ave liaAm not given oxy- 
tocic drugs intraA"enouslJ^ The uterus contracts immediately and it is 
not necessary to oA'erstimulate it. HoAvever, Ave do give an ampoule of 
pituitrin and ergotrate intramuscularly after the placenta is deliAmred. 
In our series of cesarean section eases there has been no nausea or A'omit- 
ing and the aAmrage drop of blood pressiue has been 26 millimeters o 
mereuiy. One Amry constant obserAmtion in both Amginal and cesarean 
section deliveries has been that immediately after the deliA'ery of the baliA 
the blood pressure, if it has dropped at all, aauU return to normal im- 
mediately. 
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The convalescence of these cesarean section cases has been remarkably 
smooth. Many of those patients n-ho had been operated upon previously 
nncler general anesthesia remarked that the day following operation un- 
der caudal thej’- felt as well as they did on the fifth day following their 
previous section. There has been no persistent nausea, paraljdic ileus, 
or distention. During the puerperal period of both the vaginal and 
abdominal cases, we have not had to catheterize the patient more often 
than usual. 

Other Observations 

We have had no patient complain of intense pain in the back or legs. 
The involution of the uterus has been satisfactory and we can see no 
influence as far as lactation is concerned. We have treated two cases of 
thrombophlebitis which developed during the puerperal period b 5 ^ caudal 
mjeetion over a period of four hours, as soon as the diagnosis was 
established. The results were most dramatic. The patients were relieved 
immediately of their pain and temperature and swelling subsided in 
approximatel 5 ^ 24 hours. There is possibly a large field for investigation 
along these lines which Ave hope to cany out in the very near future. 

We have also used this method for puerperal sterilization. The patient 
is delivered vaginally and while still under the influeiice of the caudal, 
she is moved from the delivery room to the operating room and there 
her Fallopian tubes are resected according to the method of Pomeroy. 
Although the advisability of puerperal sterilization is a moot question, 
we believe that if it is done earl}', the results Avill be satisfactory. It 
can be done through a small incision and the patient is able to leave the 
hospital in the usual time. This is a great saving both from the view- 
point of the patient’s economic status and the standpoint of hospital bed 
capacity. 

Mortality 

During the past year and a half, 2 women Avho had caudal analgesia 
for their labor have died — one at the Lying-in Hospital and one at the 
Jefferson Hospital. I cite these Dvo cases, not because the caudal Avas 
the cause of the deaths, but because Ave feel that these cases should be 
reported in the series. 

The fii-st case Avas a nulliparous Avoman Avho Avas admitted to the hos- 
pital Avith abdominal pain, slight elevation of temperature, and increased 
leucocyte count. Neither the temperature elevation nor the increased 
leucocyte count could be accounted for. She Avas not in labor and the 
abdominal pain AA'as suspicious of premature separation of the placenta. 
HoAvever, there Avas not enough to make a diagnosis. Slorphia Avas ad- 
ministered and this gave her temporary relief. Thirty-six hours later 
iier membranes Avere ruptured accidentally Avhile the patient Avas bein" 
pamined vaginally. She Avent into labor immediately and after the 
labor Avas aa'cII established, she Avas in.icctcd and the caudal run for inst 
one hour preceding delivery. The child Avas stillborn and the diagnosis 
of separation of the placenta AA’as made at the time of delivery. H Avas 
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not completely separated, but enough of the circulation had been cut 
off to account for the baby’s death about 20 minutes before delivery. 
She was returned to the ward in good condition. Six hours later she had 
a sudden attack of pain in her chest and died within 2 minutes. Autopsy 
was refused and she was signed out as a case of pulmonary embolism. 
We do not believe that the caudal contributed to this death. 

The second death occurred in a nulliparous colored patient who had 
not been followed in the prenatal clinic. She came into the hospital in 
active labor and the caudal was instituted. She had complete pain 
relief for five hours under caudal and then the level of analgesia was 
allowed to drop because of the failure of the labor to progress. The 
patient had a posterior position which remained as such on the perineum 
for several houi-s. Five hours after the caudal was discontinued the 
patient had a convulsion. She was taken to the delivery room and de- 
livered with no form of anesthesia of a vigorous term baby. Eight hours 
after the caudal had been discontinued, the patient had a series of con- 
vulsions which persisted for several hours. It was then determined that 
she \vas in a state of anoxemia and was placed in an oxygen tent. A 
liemoglobin and red cell count at this time revealed 41 per cent with 
2,100,000 red blood cells. Eighteen hours after the caudal had been 
discontinued, the patient died in spite of restorative measures including 
blood transfusions. Autopsy revealed an ischemia of all visceral organs 
wdth a perfectly normal peridural and subarachnoid space. Chemical 
examination of spinal fluid, urine, heart blood, bile, revealed no evidence 
of metycaine. 

In 1942 there %vere delivered at the Philadelphia Lying-in Hospital 
2,328 patients with a maternal mortality of 0.11 per cent and an infant 
mortality of 2.07 per cent. During the period from June 1, 1943, to 
November 1, 1943, the maternal mortality has been 0.27 per cent and the 
infant mortality 1.6 per cent. 


Summary 

In summarizing and evaluating our experience -with continuous caudal 
analgesia, we believe the most important points to remember are the 
DON’TS, which are enumerated as follow's: 

1. Don’t think that caudal analgesia is applicable for every woman 
in labor. 

2. Don’t give it to a patient where there is any question about her 
mental make-up or where there is any suggestion or suspicion of the 
presence of any of the contraindications ■which have been laid down. 

3. Don’t start the injection too soon. 

4. Don’t forget to carefully check the position, station of the pre- 
senting part, amount of cervical dilatation, fetal heart tone, pulse, and 
blood pressure, before the caudal is given. 

5. Don’t start the injection until you have the patient surrounded 
by all of the essentials necessary to meet the emergency in case the dura 
is entered or a blood vessel is penetrated. 

6. Don’t give the full injection until 10 minutes has elapsed following 
initial dose of 8 c.e., making sure that the patient moves her feet satis- 
factorily. 
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7. Don’t talk about other patients’ condition in the presence of the 
woman in labor. 

8. Don’t forget to check the blood pressure and fetal heart tone at 
frequent intervals. 

9. Don’t persist in forcing the needle unless you are absolutely certain 
about the anatomic landmarks. 

10. Don’t persist in inserting the needle a second time, if spinal fluid 
is aspirated. 

11. Don’t attempt to use this method without the proper equipment. 

Conclusions 

After observing continuous caudal analgesia over a period of a year 
and a half in 927 selected cases, w-e believe that our experience has been 
such that we can give a comprehensive evaluation of this method of 
analgesia. 

The most frequent criticism of this pi'ocednre is its questionable safety. 
We are convinced that if the patient is surrounded by proper safe- 
guards and is competently supervised from the standpoint of both anes- 
thesia and obstetrics in a well-staffed maternity, then it is safe for both 
mother and baby. 

In addition to the relief of pain, there are several equally important 
beneficial factors associated with continuous caudal analgesia which must 
be considered when evaluating this method. They are, the excellent 
condition of the baby at the time of birth, the delighted mental attitude 
of the mother, the minimal blood loss, the easy termination of the third 
stage of labor, and the return of the patient to her room in good physical 
condition showing no signs of exhaustion or fatigue. 

Although we do not expect the profession at large to accept or adopt 
this procedure in the near fixture, we are firmly convinced that carried 
out under the proper conditions and in the proper suri’oundings, it is 
one of the greatest advances laiown in obstetric practice. 

SO" SpnucE Street 

Discussion 

dr. ROBERT A. HINGSON. — Continuous caudal analgesia from tlie stand 
point of anatomy and pliysiologj- is a sound procedure for the following reasons: 

(1) There is a functional dis.sociation between the motor and .sensorv com- 
ponents of the uterine nerve supply. These two specialized nerve functions Imve 
been separated by nature so that several spinal segments intervene between the 
major pathways initiating uterine contractions and the interpretation of tlieso con- 
tractions as visceral pain. The fact that the motor components are found in the 
upper thoracic areas and the sensory pathway.s find their synaptic relationships to 
the central nervous system through the eleventh and twelfth dorsal spinal segments 
permits the selective regional nerve block to c.xclude pain and yet not interfere 
with the contractility of the uterus. 

(2) A further dissociation of the innervation of the uterine cervix throu<»h 
the parasympathetic fibers of the second, third and fourth sacral nerve facilitates 
the regional nerve block of both motor and sensory components to the cervix. 



322 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


(3) Tlie continuity of the sacral canal with the peridural space permits a 
regional analgesia of all sensations of labor and delivery without interfering 
wntli the natural forces to bring about birth. 

(4) The terminal hiatus of the human sacrum presents an ideal point of entrance 
for medicating the peridural space. The retrogression of the mammalian tail in 
the phylogenetic development of homo sapiem revealed the sacral hiatus as the 
point of exit of the caudal nerves. This retained vestigial orifice seems ideally suited 
for the introduction of continuous caudal analgesia. 

(5) The close proximity of the sacral canal to the pelvic nerves makes this 
an excellent approach for producing an extradural nerve block. 

The conjugation of metj'caine by the liver and reticulo-endothelial system 
with its rapid elimination through the kidnej's permits the fractional administra- 
tion of this drug to produce prolonged nerve block of the pain impulses without 
accumulative or deleterious effect on the maternal organism. We have administered 
as large a dose as 11 grams of metycaine over thirty-three hours, in several 
patients without complications. This enormous quantity of drug is seldom neces- 
sary or advisable, but it illustrates the wide margin of safety in its use. 

DR. WILLIAM E. STUDDIFOBD. — It is obvious that this method of anes- 
thesia is perfectly harmless as far as the baby is concerned. I am not quite con- 
vinced as yet that it is perfectly harmless as far as the mother is concerned. In 
the recent paper published by Hingson and Edwards in the Journal of the Amer- 
ican Medical Association, they report four deaths in patients who were cared for 
in the clinics that they have visited in the past year and a half. This is 0.4 
per thousand directly attributable to the anesthetic agent. Anybody will con- 
cede that a death occurring during a normal delivery due to an anesthetic agent 
is a preventable death. In other words, it would never have occurred if the 
anesthetic agent had not been given. 

In the last few days I have reviewed 16,000 deliveries taking place in Bellevue 
Hospital in the last ten years and found that under our antiquated methods of 
caring for pain during labor, there were two deaths, or 0.12. per thousand due 
to anesthesia. In the series under caudal anesthesia there was one death in over 
2,500 cases. In the patients there has been one death due to anesthesia in S,000 
cases. So I can hardly believe that this method of anestliesia is less dangerous 
than the methods we are using at the present time. 

DE. BENJAMIN P. WATSON.— At the Sloane Hospital we have done only 
25 or 30 eases under caudal anesthesia. In five instances there was complete 
failure because of inability to enter the canal, possibly due to technical difficulty 
in some instances and possibly due to anatomical defect in others. In those cases 
where the technique was properly carried out the results were as Dr. Lull has 
described. 

We have been impressed by the fact that if this method is to be carried 
out you must have a trained personnel. That was where our difficulty uas ne 
did not have the personnel in the anesthesia department or on the house staff to 
apply the method as a routine. I think the point is well taken and sliould be 
emphasized, that the method is one which can be carried out onlj’ under the 
proper auspices. A warning should be issued that it is not to be used casually 
by the general practitioner or even by the trained obstetrician unless lie has the 
proper setup. 

DE. JAMES E. mLLEE.— Since fear has been expre.=sed as to what would 
happen when this method is used by the untrained obstetrician, miglit ' it not be 
possible for the Public Health Service to ascertain what is going on throughout 
the country? I am sure that this method is being used in many small liospitals 
where there are neither trained anesthetists nor obstetricians who are experienced 
in this method. 
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' DE. GEO. W. KOSMAK— Tlie procedure so carefully presented by the speaker 
constitutes a very important suggested addition to our obstetric arinaiiienfariuni. 
Until evidence has been presented to the contrary, it may be designated as an 
American contribution, for apparently it has not been employed elsewhere, at least 
not to any e.xtent. The enthusiasm of those who have mastered its details and 
seeminglj' have overcome its objections, and who are able to point out its satisfactory 
employment in large sei’ies of cases, might jirove sufficient to warrant the adoption 
of the method where the necessary skill and facilities are available. 

Therefore, one might be accused of placing an obstruction in the path of 
progress if one ventures to draw attention by analogy to the old "Stop, Look, 
and Listen" sign which still marks many of our rural railroad crossings. It 
seems to me that the time has not come when even enthusiastic reports such as 
we have had tonight and others with which the medical journals are being flooded, 
should lead to labeling caudal anesthesia as the ultimate solution of the problem 
of eliminating the pains of childbirth. 

Those of us whose contacts with obstetric practice go back to the beginning 
of the century, well remember the furor created by the imported "twilight sleep," 
the Gwathmey rectal analgesia, and later the introduction of the various barbit- 
urates, and the accompanying popular slog.an of mothers having babies in their 
sleep and awaking without any recollection of the horrors of their labor. It 
would be unwise and perhaps unjust to decry the eft’orts of those physicians who 
endeavor to contribute to the effort of making labor easier, but is it wise or just 
to prospective mothers as a class to make them believe that procetlures, such as 
those described, are essential and that they are free from danger? IVo arc now 
at the crest of a wave of enthusiasm for what has been made to appear a dramatic 
procedure, but have we given sufficient attention to its possible shortcomings 
and aftereffects? Is there a real necessity for subjecting in a" routine fa.shion 
every parturient to what must bo considered, in my belief at least, a major sur- 
gical procedure? IVe gave up chloroform because we became afraid of its dangers 
to the heart, the liver, etc., yet here we are invading one of the most delicate, 
sensitive, and easily injured structures of the body with a powerful drug, the 
reaction to which cannot always be foretold, simply to do away with ]iain which 
might be alleviated in less radical fashion. I feel tliat in most of these reports 
on caudal anesthesia the failures and shortcomings of the method have not been 
stressed sufficiently or have been ignored, but sooner or later the objections will 
come to the fore just as they have in previous procedures. The "don 'ts" delin- 
eated in Dr. Lull's presentation should be given wide publicity. Even now we 
read of an increase in the number of posterior positions due to interference with 
the physiologic activity of the perineal muscles, of. an increasing resort to forceps, 
of shock from an undue fall of blood pressure, of persistent backaches, of paralysis 
of the lower extremities, and of occasional infections. xUl of this need not mean 
an abandonment of the method, but I believe il should remain as a selective and 
not a routine procedure and that its employment .diould be limited as to time, to 
place, and especially to competent personnel. It can never bo made applicable 
for general use and if, as obstetricians we agree on tlic desirability of giving 
whatever relief is possible to the woman in labor, we must persist in the search 
for a method which is more u)iiver.«ally applicable and freer from danger. 

DK. E. A. EOVENSTINE. — Mo.«t anesthetists are not verv anxious to dis- 
cuss obstetrical anesthesia. Tliere are several reasons for this. Since the d-.ws 
of Simpson in Europe and Channing here, obstetricians have been content for tlie 
most, part, to serve as their own ane.sthetists, Tlie majority of recent efforts to 
improve obstetrical anesthesia have been efforts to exclude the anesthetist— as for 
example, with self administered analgesia, paraldehyde, scopolamine, the barbi- 
turates. etc. The subject presented .>.0 ably by Dr. Lull woid.l seem' to put tlie 
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anesthetist back in the picture of obstetrical anesthesia, although how long he 
may stay there and how profitable it will be, is highly speculative. 

It is dilficult for me to discuss tliis revival of regional anesthe.sia because my 
personal experience is limited and I have learned to be wary of early impressions, 
good or bad. I recall how anxious I was to praise cyclopropane after the first 
few hundred cases. When my series reached 2,000 I wrote many final statements 
about its effect. When ten times that number were accumulated in clinics under 
my direction I was convinced I had the answers. Now that we have 75,000 we 
are studying the drug intensely. 

It is obvious that the merits of continuous caudal anesthesia during parturition 
are not conclusively proved, although it cannot be argued that the speakers here 
tonight have not made a good start. We are all sure they will continue. 

In its present status, to review it critically it must be pointed out that epidural 
anesthesia by lumbar injection which achieved the same results as by caudal had 
a fair trial in surgery but has practically given way to .spinal anesthesia because 
it was determined to be no safer and less convenient. 

The low systolic pressure that may accompany such anesthesia if maintained 
during uterine contractions, with increased intrauterine pressure may result in no 
effective arterial pressure to the placenta, a circumstance of some consideration. 

The total amount of anesthetic drug required for regional anesthesia for pro- 
longed labor will be observed with concern by many piiarmacologists, especially 
since no soporific drugs are given to protect against toxic reactions. The role of 
the liver which must detoxify those drugs is not assessed. We may also as.sumo 
they reach fetal circulation as do other anesthetics put in the maternal blood 
stream, and we do not know what happens to them in the fetus. Finally, we 
have no accepted experimental evidence as to what happens to nerves partly 
paralyzed for a prolonged time. 

DB. WILLIAM H. CABY.— I would like to ask Dr. Lull how this continuous 
caudal anesthesia can be adjusted to patients with an unusually long first stage 
of labor, or does he feel that it shortens the first stage sufiSciently so that this 
is no longer a problem? 

DB. I. C. BUBIN. — The tiling I have not heard stressed and which I would 
like Dr. Lull to talk about if he can, is not the mortality, which we know. What 
I would like to know is what are the sequelae. If Dr. Lull will tell us that, he 
will have satisfied all of our questions. 

DB-. HABBY ABANOW. — I have had extensive experience in the administra- 
tion of ‘twilight sleep’ during the days of its very enthusiastic reception. A 
few 3 'ears later, I wrote an article entitled “A Post Mortem on Twilight Sleep” 
in which I stated that the method' had many merits but that the general publicity 
it received had killed it with the medical profession. 

What I am afraid of is that the same thing may happen to the method de- 
scribed here this evening. I know personally that it is now being used in some 
small institutions under unfavorable circumstances. 

DB. LULL (closing).— In reply to Dr. Studdiford’s citation of statistics, I 
remember my old friend. Dr. John Chalmers da Costa sajdng ‘‘Statistics never 
lie, but statisticians can.” The paper reporting 10,000 patients handled by con- 
tinuous caudal anesthesia was published with the deliberate idea that the truth 
should be known about this method when handled by a large number of person.s. 
Of the four deaths occurring in that series, the first resulted when the patient 
was given the solution by the continuous drip method and the attending intern 
and nurse left the patient alone. When they returned they found the woman 
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was dead. The second case was handled by an osteopath. The tliird case was a 
serious cardiac patient who was in decompensation and would hare died anj-way. 
The fourth death was due to infection, an infection traced to contamination of 
the solution and the syringe. There is .a great possibility that infection may be 
introduced into the sacral canal and although I fear this less as our experience 
with this method increases, I never lose sight of the fact that everjdhing possible 
must be done to prevent such infection occurring. 

Dr. Davies’ discussion of the anatomy is very apropos and we found, as he 
did, that there are many more sacral anomalies in the male than in the female. 
Dr. Trotter, of St. Louis, will very shortly report a careful study of some 10,000 
dissected sacra. Incidental^', we studied the sacrum of “One-Punch Annie. 
This female lived in the early nineties, was 6 feet, 7 inches tall, and weighed 
260 pounds. She went about the country offering to fight any gentleman in the 
audience, and it was said she had to hit her opponent only once and he went 
doum and out. 

I consider Dr. Watson’s remarks extremely fair. What I attempted to tell 
you tonight is that you cannot, you must not, and you should not use this method 
unless you have the proper facilities and setup for its use. We have been able 
to carry out our study only because we have had the aid of three very skillful 
nurse anesthetists, and the cooperation of Dr. Hingson and Dr. Edwards. 

In replj' to Dr. Kosmak’s remarks, I would like to call his attention to the 
fact that we have tried to stress at all times not only the necessity of having 
this method used only in selected cases, but also by specially trained indivnduals. 
I well remember coming here twelve or fourteen years ago when the barbiturates 
were first being used. There was plenty of adverse criticism at that time, but 
we still use them. Irrespective of what some men think, I believe that in this 
age women are entitled to a certain amount of relief of pain during childbirth, 
if this can be accomplished by the use of a safe method, and I wish again to 
call your attention to the other benefits derived from continuous caudal anesthesia 
in addition to the pain relief. Babies do not require resuscitation, there is min- 
imal blood lo.ss, and an easj- third stage of labor, together with the patient return- 
ing to her room not exhausted or mentally confused by the use of drugs or 
anesthesia. 

A word should be said in regard to Dr. Miller's question relative to small 
hospitals. Since .Tune of this year, we have been training five men a week in 
this technique so that by this time approximately IGO doctors practicing in prac- 
tically every state in the Union have had special training. We realized that this 
method was going to be tried by these men who are practicing at distant points 
and felt that the sooner a certain number of them could have the benefit of the 
c.xpert teaching of Drs. Hingson and Edwards, the bettor off the patients would 
be. There is no way that we can control its use throughout the country so that 
it scorns only logical to carry on an educational program. If some doctor out 
in the sticks wants to try it and a patient dies, that does not moan that the 
method itself should be condemned. 

In regard to Dr. Cary’s quc.stion, there is no doubt in our minds from our 
observations, that the first stage of labor is unquestionably shortened. One of 
the most frequent mistakes made in using continuous caudal analgesia is that it 
IS given too soon. We allow our patients to have at least one hour of fairlv 
good labor before starting the injection. It has been our observation that the 
contractions of the uterus increase, decrease, or remain the same, just as thev 
do in any labor with or without .analgesia. On .=everal occasions, if we thought 
the patient was in for a long labor, we have carried her along for several hours 
under barbiturates and then finished the labor under caudal. In other cases where 
we felt the labor was not progressing satisfactorily under the cnud.al analgesia. 
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we have withdrawn it and used otlier methods for the relief of: pain during labor 
and delivery. 

In our study we were probably most interested in morbidity as we did not 
know what to expect following this procedure. 1 can truthfully say that in our 
series we had no untoward sequelae and our morbidity rate was the same in those 
who had this form of analgesia as in those who did not have it. 

One of the chief criticisms has been that the patients given continuous caudal 
analgesia require catheterization for days following delivery. This is not true. 
A patient, no matter what form of analgesia is used, if allowed to have a dis- 
tended bladder for a long period of time during labor, will have to be catheterized. 
It is therefore important that the bladder be emptied by catheter during the 
course of labor and not allowed to become distended. 

In closing may I thank you for j-our kind reception and again tell you that 
this is simply a report of what we have observed. We studied this method from 
many angles before we tried it and we believe that there are still many problems 
which should be studied more carefulty. At the present time our pediatric depart- 
ment is endeavoring to ascertain whether or not any of the metjxaine gets to 
the baby. We have arrived at a point, howevei-, where we feel that under the 
conditions laid down, this is a safe procedure and shall continue to evaluate it 
further. At the present time I think we can report sufficient progres.s to say 
that continuous caudal analgesia is here to stay. 



THE RESIDUAL EFFECT OF PROLONGED CAUDAL 
ANESTHESIA UPON THE NEUROMUSCULAR 
SYSTEM IN DOGS 

Kknnetm Kellogg, and Virgil Pakrett, IM.D., 

Lojia Linda and Los Angeles, Calie. 

(From the Dcparimciits of Physiology and Ohstctrics of the College of Medical 

Kvangelists) 

L ittle ovideufo of lowov motov or sensory nerve degeneration has 
j been reported from single injections of cocaine derivatives, but 
the possibility of such damage from their prolonged application has 
not been ruled out. In viev of the inti’odnction of continuous nerve 
block anesthesia, both spinal (svdiarachnoid) and caudal (epidural), 
such an investigation is of practical significance. A few eases of tran- 
sient paresthesia and leg pains following continuons caudal anesthesia 
for labor have suggested the possibility of nerve impairment. 

The problem as outlined for this experiment was (1) to administer 
epidural anesthesia to the dog via the caudal canal; (2) to determine if 
nerve degeneration (motor) may result from continuous epidural anes- 
thesia as ascertained by chronaxie determinations and observations of 
the behavior of the dogs; (3) to study the effects of epidural anesthesia 
upon the dog. 

The anesthetic agent was placed’ in the epidural space through a 
needle entering the canal between the bifid .spinous processes of the lower 
sacral vertebrae. The needles employed were 20 gauge, SVo-inch with 
stilette. Verification of the proper placement of the needle was at first 
made by dissection. It was observed that the patellar reflex was quickly 
abolished after injection within the epidnral space while injection out- 
side the canal left the reflexes intact. The first dog which had been 
injected with II /2 per cent metycaine tinted with methylene blue died of 
respiratory paralysis. Removal of the laminae of the spinal vertebrae 
revealed staining of the epidural fat up to the midcervical region. 

Dogs ranging in weight from 7.75 kg. to 20.5 kg. and of both sexes 
were anesthetized with sodium pentobarbital given intravenously in 
dosage of 35 mg. per kg. of body weight at first and later 25 mg. per kg. 
This anesthesia provided the requii'ed immobility necessary for inserting 
the caudal needle. The effect of barbiturate anesthesia^ in this quantity 
did not appreciably alter the normal chronaxie measurements though the 
deep reflex (patellar) was definitely enhanced. 

Metycamo was chosen as recommended by Hingsou and Edwards’’^ 
for continuous caudal anesthe.sia iji the parturient. Eight animals 
were given metycaine IV 2 per cent in saline in the proportion of 30 c.c. 
to 70 kg. of body weight comparable to the dosage in the human being. 
Pour animals were given 5 per cent solution in saline but in smaller 
volume in view of previous experience of respiratory failure. Five 
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animals received injections of 7% per cent in saline solution also in 
smaller quantity. The reason for this increased strength of solution 
was to estimate a tolerance or margin of safety. 

Of the animals receiving metjmaine I 14 per cent, two died and six 
survived. The deaths were aseribahle to respiratory failure, presum- 
ably due to blocking of the i*oots of the intercostal and phrenic nerves. 
The muscles first depressed Avere the intercostals, next the diaphragm, 
after Avhich could still be seen the action of accessory respiratory mus- 
cles in the head for a short time. Fii^e animals I'eceired the 5 per cent 
solution with the loss of tAvo under similar circumstances. FiA^e ani- 
mals Avere given 7^2 per cent strength of Avhieh tAvo failed to surA’ive. 
The majority of the deaths occurred in, the first half of the series 
before the appropriate dosage had been ascertained. 

The determinations of normal chronaxie Avere made during the 
period of anesthesia. Subsequent determinations Avere made at the 
end of one and tAvo Aveeks upon the same muscle groups; namely, the 
posterior muscles of the legs innerAmted by branches of the sciatic 
nerim. Barbiturate anesthesia aa^s administered for each chronaxie 
test to secure adequate relaxation for reading the minimal muscle 
tAvitehes. The Aveekly intei’vals Avere chosen because a one-Aveek inter- 
val after nerve damage A\dll giAm a considerably prolonged chronaxie 
time as shoAvn experimentally.^ A feAV animals of docile nature Avere 
administered the caudal block in the absence of barbiturate general 
anesthetic. In these the chronaxie readings Avere little if any different 
from the others. 

After a feAV trials the needle Avas placed in the caudal canal AA'ith 
little trouble. Upon experimentation it A\ms found that per cent 
metycaine in saline could be injected 0.43 c.c. per kg. of body Aveight 
at 90- to 120-minute intervals, 5 per cent metjmaine in saline could be 
injected 0.333 c.c. per kg. of body Aveight at 120-minute intervals, and 
that the 7i/^ per cent solution in saline could be used 0.18 c.c. per kg. 
also at 120-minute intervals. Increased frequency of injection resulted 
in too high and fatal anesthesia. Increased A'olume also caused respira- 
tory failure. Speed of injection apparently did not modify the results. 

These concentrations Avith the amounts giA'en at the specified inter- 
A'als produced the desired amount of caudal block as CAudenced by lack 
of patellar reflex, lack of flexion response to painful stimuli, lack of 
moAmments AA'hen the rest of the body AAms shiA-ei’ing in the anesthetized, 
or with voluntary motion in the unanesthetized. The minimum dura- 
tion of the anesthesia Avas approximately 8 hours, and the maximum 
Avas 9 V 2 hours. 

There AAms an aA'erage lowering of the blood pressure of 23 mm. Hg 
systolic and 24 mm. Hg diastolic in the scA-en animals studied. The 
method of determining blood pressure AA-as by auscultation, using a 
pneumatic cuff on the upper part of the forelimb.^ 
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Nembutal anesthesia preveuted couvuisioiis in the g^i'oup I’cceiviiig 
metyeaiue Ttt. per cent. The three dogs given caudal block Avith this 
sti’ength metyeaiue Avho had no barbiturate all manifested convulsions. 

In all cases the normal chronaxie time ranged from 0.1 to 0.3 sigma 
(1 sigma = 0.001 second). In only one dog (No. 6) Avas there any 
definite change in the reading, Avhieh increased from 0.2 sigma to 4.0 
sigma at the end of a Aveek and to 10.0 sigma after tAvo Aveeks. The 
muscular moA''ements Avere subnormal. At the end of one month the 
chronaxie had returned to normal as had also the muscle coordination 
and strength. This dog Avas injected AActh metyeaiue 5 per cent in 
saline. In all other dogs there Avas no muscular Aveakness. The factor 
of trauma to the nerA^e trunks from the needle in this dog is not ruled 
out. The needles Avere found on di,ssection to lie in contact Avith the 
loAver spinal nerve roots and might Avell haAm produced local ti-auma 
in this ease. 

The high incidence of mortality in the animal cannot be explained 
entirely by the increased strengths of solution used in this experiment. 
Tavo dogs died from each of the three different concentrations em- 
ployed. In AueAV of the high leA'el of penetration of the blue dye, a.s 
detected by dissection, it Avould appear that A’olumes of solution com- 
parable to the dosage in human beings ascend to higher levels in the 
animal. A relatively smaller epidural space in the animal might Avell 
explain this phenomenon. 

Summary and Conclusions 

1. Dogs Avere given prolonged caudal anesthesia Avith JYo pei* cent, 
5 per cent, and IVo per cent solutions of metyeaiue in normal saline 
Avith little or no residual damage to neuromuscular mechanism. 

2. Sodium pentobarbital apparently inhibited convulsions in the group 
of dogs gNen TVo per cent metycaine. 

3. Height of anesthesia depended on frequency of injection, .strength, 
and Amlume of solution. 

4. Blood pressures Avere unifoianly diminished bn administralion of 
the caudal block in seven animals. 

5. Deaths under the anesthesia Avere due 1o j'e.spiralory failure. 
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FURTHEE STUDIES WITH CONTINUOUS DRIP CAUDAL 

ANESTHESIA- 

Nathan Block, M.D., New York, N. Y. 

T ub contiluious drip method^ of eawdal anesthesia, a modification 
of the original teehniqne of Edwards and Ilingson, was first pnl)- 
lished because we found that it peianitted a more even anesthesia and 
eliminated the danger of large rapidly injected doses at all times dur- 
ing the course of laljor. Further studies with this method produced 
the “saline rate test” to detect inadvertent puncture of the dura and 
the “palm test” to determine subeutaneons insertion of the needle." 
As a result of additional clinical experimentation, this method has been 
somewhat modified, and it is the pimpose of this paper to present these 
changes and to discuss certain controversial steps in the procedure. 

In our previous papers, a 1 per cent solution of procaine was ad- 
vised. This was administered at the rate of 15 to 20 drops per minute. 
Results were satisfactory, but in a few cases there was a rather pro- 
found drop in blood pressure, accompanied l^y pallor, feeble pulse, and 
thirst. These patients invariably showed a high level of cu'taneous 
anesthesia. Since the level of anesthesia depends on two factors: the 
rapidity of administration and the volume introduced, we found, by 
using a 2 per cent solution 8 to 12 drops per miniRe, the anesthetic 
can be kept more easily at the desij'ed level, and the tendejicy for shock- 
like symptoms to occur is greatly diminished. The same number of 
milligrams per hour is given, but in half the volume and at a slower 
rate. 

The malleable spinal needle previously suggesled is 3io longer em- 
ployed. A new needle (Fig. 1), patterned after that of Edwards and 
Hingson, has proved more successful. This 17 gauge, hubless needle 
is far less likely to rotate or to be pushed through the dura by move- 
ment of the patient. Unlike a 19 gauge needle, this needle has suffi- 
cient body to resist breaking proAuded that it is not grossly overused. 
It has been used in 100 cases Avithout complications. The improved 
quality of the needles has eliminated the principal advantage of the 
catheter method, a technique Avhich undoubtedly is more traumatic and 
possibly more likely to produce infection because of the difficulty in 
sterilization, the excessive manipulation, and the increased trauma. 

The author has recently devised another needle (Fig. 2) Avhich un- 
fortunately has not yet received sufficient use to evaluate fully. It is 
a 3 inch, 17 gauge malleable needle Avith the Hingson and EdAvards 
type of hub. The point of the needle is closed and blunted. There are 
tAvo sm all side holes almost 1/2 cm. from the tip. The purpose of this 
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needle is to increase tlie safety of the indwelling needle as it is be- 
lieved that the blunted tip will push rather than pierce the dura if the 
patient were to make pressure on the needle. The needle sometimes 
needs preliminary skin boring similar to a technique desci’ibed by 
Lundy. The anesthetic flows easily through the lateral holes and is 
distributed more equally to both sides of the caudal canal. 

It must be emphasized at this point that only 17 gauge needles 
should be used for this method. The previously described saline rate 
test to differentiate between a caudal and spinal injection depends on 
certain flxed conditions, and any deviation will, of necessity, invalidate 
the established criteria. For example, markedly different rates of flow 
can be obtained in a given patient by substituting a 19 gauge or a 15 
gauge needle. The 17 gauge needle has been found most satisfaetorj- 



Fig. 1 . — Three-inch IT gauge malleable needle with Hingson hub and side opening. 

Fig", 2. — Three-inch 17 gauge malleable needle with closed, blunted tip and two side 
openings. 

as it permits a continuous drip for long labors, yet it produces the 
clearest differentiation between the caudal and spinal rates. The 19 
gauge needle often did not allow passage of sufficient drug by gravity 
to maintain anesthesia, and a 15 gauge needle was not only found to 
be too traumatic, but it produced a caudal rate so rapid that it was 
easily confused vdth the spinal rate. 

The palm test was probably not given sufficient emphasis in our 
original description since it has proved to be 100 per cent accurate in 
eliminating the most fi-equent cause of unsuccessful analgesia— namely, 
injection superficial to the sacrum by an operator unaware of his error. 
In all other methods, this error is more possible as it depends on pal- 
pating the subcutaneous infiltration, a iirocedure which is often diffi- 
cult, especially in the obese patient. The palm test is visual and le- 
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moves all doubt in the mind of tbe operator. We have encountered on 
several occasions, eases in which no pulsation or bulge could be pal- 
pated, yet the needle was improperly inserted, and this could only be 
determined by the palm test. These findings were repeatedly checked 
by x-ray and without exception, the test was substantiated. Since its 
adoption, there have been no failures except in three instances when 
we were unable to enter the caudal canal for anatomical reasons. The 
author feels that this almost infallible test is sufficient reason in itself 
for using the continuous drip method. 

Results 

One hundred fifty pelvic deliveries and 35 surgical procedures have 
been performed under continuous drip caudal anesthesia. These cases 
are mostly from the obstetric service of Sinai Hospital, Baltimore, Md.. 
plus some from private practice. They include the previously reported 
series.' 

There were no maternal mortalities in this series, and none of the 
four fetal deaths were due to the anesthetic ; a finding which was con- 
firmed at the autopsy table. Almost every type of pelvic delivery was 
successfully performed. We found, like many other authors,®'® a 
shortened, almost painless first stage and a delivery, accomplished with- 
out inhalation anesthesia, charaetei-ized by decreased blood loss and 
absence of fetal distress. 

Since instituting the saline rate test, there have been no cases of 
inadvertent spinal injection. All cases which received the anesthetic 
first satisfied our criteria for a caudal rate of flow with saline. Al- 
though dural penetration could not be proved, the anesthesia was with- 
held in 3 other cases because this rate was exceeded. 

Thirty-five surgical procedures, including low cervical, classical and 
Porro cesarean sections, hysterotomy, hemorrhoidectomy, anterior and 
posterior eolporrhaphy, tubal sterilization, appendectomy, salpingec- 
tomy, oophorectomy, and curettage, were performed under this method 
with complete surgical anesthesia and no serious complications. 

Seventeen cesarean sections were performed without maternal or 
fetal death. Lahmann and Mietus® recently repoi'ted 48 cesarean sec- 
tions under single injection caudal anesthesia. We have obtained sim- 
ilar favorable results. A complete abdominal anesthesia is produced 
with minimum risk to mother and baby. The objections they raise are 
due to the single injection technique, and these can be eliminated with 
continuous drip anesthesia. They reported several cases in which the 
anesthesia wore off before the operation was completed. Obviously, 
this does not occur with a continuous technique. They also had three 
failures which they attributed to the fact that they did not realize that 
the solution was being injected subcutaneously. The error can easily 
be eliminated with the palm test of the continuous drip method. The 
only apparent real objection to this method is the slowness with which 
satisfactory anesthesia develops. With our method about 30 to 40 
minutes must eia,pse before the surgeon may proceed. Except in cases 
of emergency, this interval offers no real obstacle. 

Simmiaxy 

One hundred fifty pelvic deliveries and 35 surgical procedures, in- 
cluding 17 cesarean sections, were performed under continuous drip 
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caudal aiiestliesia. Eesults were highly satisfactory, especially in the 
latter part of the series where certain modifications of the previously 
reported technique have reduced complications to a minimum. Break- 
ing of the indwelling needle has become a remote possibility with the 
new types that are now available. Since instituting the saline rate 
test, no inadvertent spinal administration has occurred. The newly 
advised dosage has reduced reactions since the smaller Amlume con- 
fines the anesthesia to lower levels. The palm test has eliminated the 
possibility of complete failure due to subcutaneous injection. 

References 

1. Block, N., and Eochberg, S.: Continuous Caudal Anesthesia in Obstetrics, Am. 

J. Obst. & Gynec. 45: 645, 1943. 

2. Block, N., and Eotstein, M.: Continuous Drip Caudal Anesthesia in Obstetrics, 

J. A. M. A. 122: 582, 1943. 

3. Edwards, W. B., and Hingson, E. A.: Continuous Caudal Anesthesia in Obstet- 

rics, J. A. M. A. 121: 225, 1943. 

4. Siever, J. M., and Mousel, L. H.: Continuous Caudal Anesthesia in Obstetrics, 

J. A. M. A. 122: 424, 194.3. 

5. Adams, E. C., Lundy, J. S., and Sheldon, T. II.; Continuous Caudal Anesthesia 

or Analgesia, J. A. M. A. 122: 153, 1943. 

6. Lahmann, A. H., and Mietus, A. C.: Caudal Anesthesia for Cesarean Section, 

Am. j. Obst. & Gynec. 46: 274, 1943. 

210 West 101st Street 



PARAVERTEBRAL SYMPATHETIC NERVE BLOCK, 

A METHOD FOR THE SAFE AND PAINLESS CONDUCT 

OF LABOR 

Shikas I^I. Jarvis, M.D., San Francisco, Cai.ii'. 

(From the Departme7it of Obstetrics and Gynecology of the University of California 
Medical School and the University of California Hospital) 

W ITH the advent of regional anesthesia a great boon was given 
to the field of obstetrics. The fii-st real advance toward an 
nnderstanding of the sensory pathways from the uterus was made by 
Cotte in 1925 when he introduced his operation for the relief of 
dysmenorrhea by section of the presacral nerve plexus. Study of 
patients who had undergone this operation, revealed that all of them 
had decreased pain with subsequent, childbearing, and most, indeed, 
had alisolutely none. The location of this plexus is such that blocking 
it during labor is a mechanical impossibility, and the operation is too 
extensive to warrant frequent use. 

Dellepiane and Badino in 1927 worked on the tlieory that the nerves 
of the presacral plexus Avere in communication with the hypogastric 
plexus. They developed a somewhat complicated and intricate tech- 
nique for blocking the hypogastric plexus in patients during labor 
and were successful in abolishing the pain of uterine contractions, but 
their method was too difficult and entailed not a little danger so its 
routine use has seemed impracticable. 

Cosgrove in 1932 pulilished a series of over one thousand eases in 
which spinal anesthesia was used for final delivery, as well as the end 
of the fii’St stage of labor. The dangers of spinal anesthesia in a 
pregnant woman are noiv avcU recognized, and in addition, its use to 
control the pain of labor is ill adA'iscd due to tlie fact that it sIoaa's, 
and frequently stops the progress of labor. 

Cleland in 1933 published an excellent paper Avith the first conclu- 
sive evidence of the innervation of the uterus. By means of animal 
experimentation, and clinical oiiservation upon the referred pain of 
patients during labor, he deduced that the nerve patliAvays of tlic 
uterus, as far as sensory stimuli Avere concerned, came through T-11 
and T-12. He substantiated tliis by blocking the dorsal nerve roots 
and their corresponding rami communicantes, and successfully abolished 
the pain of uterine eoutraetions. He carried a fcAv such patients 
through labor in this manner, and delivered them Avitli a Ioav caudal 
anesthesia. 

Hingson and EdAvards in 19'43, first pulilislied their Avork on con- 
tinuous caudal anesthesia AA’hieh is, in substance, a roundabout method 
of accomplishing the same type of block as that achieved by Cleland 
in 1933, except that they used only one needle puncture and carried the 
anesthesia as long as desired by repeated injections. 

Schumaeker, Heilman and Manahan in 1943 published a series of cases 
of patients in labor in Avhich the pain Avas controlled by a single pai-aver- 
tebral sympathetic nerve block. They Avere unimpressed Avith its value, 
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due to the relatively short duration of anesthesia. The author had the 
privilege of observing the first of the cases reported by Manahan, and 
felt that the method deserved further study, and hence has carried 
forward his investigations -which are now reported. 

The results sought in this work are for the complete relief of labor 
pain -without slowing or impeding the progress of labor, with safety 
to both mother and child, with uncomplicated means of delivery, and 
with no undesirable sequela. It was mj’^ thought that temporary sup- 
pression of painful stimuli transmitted by way of the paravertebral 
sympathetic chain could be repeated whenever and as often as necessary, 
and that the method of block should be simplified to the greatest po.ssilile 
extent. 

Technique 

The instruments and equipment have been reduced to the simplest 
items. A tray is prepared which contains the necessary equipment, 
which can be easily sterilized and covered with a sterile towel. The 
tray needs only the folloudng: Two folded sterile towels for draping, 
one large Luer Lok syringe, one No. 24 gauge hypodermic needle, two 
No. 20 or 22 gauge spinal punetui*e needles, five or six gauze sponges 
for cleaning the skin, one clamp suitable for holding the sponges, and 
a sterile bottle of one per cent procaine in saline solution containing at 
least 75 cubic centimeters of the solution. A No. 18 gauge needle is 
helpful for transferring the anesthetic agent from the bottle to the 
syringe. 

Patients were treated without preference, both multipara and 
pi’imipara, as they came to the delivery fioor in so far as they could be 
followed Avith adequate notes and observation. Definite criteria for 
labor Avere established as folloAA’-s: The pains AA'ere established as 
regular, of fiA^e- to seven-minute intervals and normal duration. The 
cervix Avas effaced and partially dilated. The blocks Avere given through 
the interspace betAveen L-1 and L-2, and Avere repeated AA^henever 
necessaiy as eAudenced by returning of subjective pain. A perineal 
pudendal block Avas used for the actual deliveiy of the baby. Aceessoiy 
medication by mouth Avas not used until tAventy cases had been deliA-ered 
using only paraA'ertebral and perineal blocks. It Avas then found to 
be adAmntageous to use a small dose of sodium pentobarbital. 

To obAuate pei-ineal pain completely, it is necessary to block not 
only the pudendal nerve but also the ilio-inguinals. To aA'oid the 
necessity of blocking the ilio-inguinals, tAAm or three breaths of nitrous 
oxide and oxygen ai’e giA-en AA^ith the last one or tAAm pains to control 
the pain due to stretching of the labia. 

Solutions of anesthetic agents tried included 1 per cent procaine in 
saline, 2 per cent procaine in saline, 1 per cent procaine in oil, and 
metyeaine. Of these, 1 per cent procaine in saline gave equally good 
results, and as it is far less toxic, it consequently Avas the anesthetic 
agent of choice. 

Episiotomy AA'as used in all delivei-ies. Sponlaneous delivery AA^as the 
rule although no hesitation AA'as felt in tlie use of forceps Avhen indicated. 

Since the neiwe fibei-s cariying pain stimuli from the uterus enter 
the cord at T-11 and T-12, injections must be made beloAV this IcA-el in 
order to be effectual. Tliese fibers lie lateral to the vertebral column 
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in the upper lumbar region but, in order to form the sacral plexus, they 
curve over and come to lie on the ventral side of the veterbrae column 
in the lovfer lumbar and sacral regions. Consequently, injections 
through the lower kunbar levels are apt to be unsatisfactory because 
of the increasing difficulty of placing the anesthetic agent in the 
optimum position. Therefore the interspace between I. 1 -I and L-2 was 
chosen as the logical and best level for injecting the sympathetic chain 
although if this is unsuitable because of vascular or skeletal abnormality, 
the next interspace, between L-2 and L-3, can be used. However, if 
bleeding is encountered with the insertion of the needle it is best to 
consider the ease unsuited for this means of anesthesia. 

The actual method of inserting the needles and anesthetic agent 
has been simplified and is carried out as follows : Tlie patient is placed 
in a sitting position on the side of the bed, bent forward as much as the 
pregnant uterus uull allow. The back is cleaned with a suitable anti- 
septic agent for the skin, and sterile rubber gloves are worn by the opei*- 
ator. The first lumbar spine is identified, and a wheal raise in the skin 
5 centimeters lateral to each side. Standard 20 gauge lumbar puncture 
needles are then introduced through the wheals at an angle of about 60 
degi’ees witli the skin, slanting inward. No further injection need be 
made for the insertion of the needle other tlian the skin wheal. The 
needle passes betAveen the transverse processes of the first and second 
lumbar vertebra, and as the point is felt against the body of tlie 
vertebral column, it is then straightened to an angle approaching 90 
degrees with the skin, and passed beside the body of the vertebra a 
distance of approximatelj’’ 1% centimeters further. If the needle strikes 
a transverse process, it can be routed around this by going above it 
with but little difficulty, fortunately, this is a relativelj'’ unusual 
occurrence. Needles are placed on each side before an mjection is done, 
careful aspiration unth the bevel of the needle in all four directions is 
done before any solution is injected. The needles are inserted to a 
depth governed by the depth of the body of the vertebra. This may 
be eight, ten, or twelve centimeters depending upon the patient but 
as this thickness is muscle and subcutaneous fat there is no danger of 
puncturing important structures. By placing the needles just above 
the transverse processes, one avoids the Amssels which lie on their lower 
surfaces and likeivise avoids strikmg the somatic nerve trunks as they 
leave the spine. Thirty cubic centimeters of one per cent procaine in 
sa,line is then injected at each of these two sites. The needles are then 
AAuthdrawn, and the injection sites sealed with flexible coUodian. 
Aspiration of blood indicating a rich capillary plexus or the puncture of 
small vessels is a contraindication for injection. Other contraindica- 
tions will be dealt udth later in the paper. The entire time necessaiu' 
for the_ injection, from the time the patient is prepared until she caii 
again lie down, is seldom over five or six minutes, and the pain of the 
uterme contractions is abolished immediately. 

Perineal pudendal blocks can be effected by any of several methods. 
The author prefers a long small gauge needle. Only one puncture is 
made and this at the fourchette, the needle being maneuvered Avithout 
completely removing it. Injections are made laterally where the 
pudendal nerve emerges from under the gluteal muscle and also in 
Alcoek’s canal. It was likeiAnse found advantageous to infiltrate the 
labia majora until a small amount of procaine. 
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Results 

111 all, seventy eases have been treated in this way; forty-six of 
wliich were priniiparas and twenty-four niultiparas. They were given 
as many injections as eacli required. Many patients arrived at the 
hospital with labor definitely establishedj and the cervix dilated some- 
times several centimeters. Consequently, tlie majority of these patients 
recjuired only one lilock ; others were given multiple injections as 
necessary, as shown by Table I. 


Table I. Showing the Incidence of Multiple Injections in Patients 
Requiring More Than One 


NUSIBEB OF INJECTIONS 

prisiipara 

MULTIPARA 

2 

25 

22 

.1 

15 

1 

4 

4 

1 

5 

9 

0 


In the primipara group, the average lengtli of anesthesia for each 
individual nerve block was one hour and tliirty minutes. Man.y of the 
blocks lasted through delivery, and tlierefore, an accui’ate determination 
of their length of action is not possible. Tlie same is true of multiparas, 
and the average length of anesthesia in those injections, whex’e it could 
be measured, ivas one hour and twenty-four minute.?. In all cases there 
was immediate relief of pain although tlie uterine contractions were of 
the same frequency and duration, and the quality, as determined by 
inspection and palpation, remained unchanged. Fetal heart tones wore 
carefully followed throughout, and in all cases remained normal. 

The duration of labor varied over a wide I’ange. One case was 
prolonged, lasting thirty-six hours, and two cases were under three 
hours. None were precipitous. In the primiparous group, the average 
length of labor was twelve hours and thirty minutes, divided into a 
first stage of eleven hours and eighteen minutes; second .stage, one hour 
and three minutes; third stage, nine minutes. In the multiparous 
group, the average of all cases was ten hours and thirty-two minutes for 
total duration ; nine houi’s and fifty-four minutes, fir.st stage ; twenty- 
seven and one-half minute.s, second stage ; and ten and one-half minutes, 
third stage. These figures show to better advantage if the dilatation, 
wlien the blocks were first .started, is taken and the time neee.ssary for 
complete dilatation to occur is considered, as many of these cases had 
been in labor for some time at home before coming to the hospital. 
The average dilatation of all cases of primiparas at the time the first 
block was given was five and tliree-lenlhs ccntimeteis, and the lime 
necessary to attain complete dilatation was one hour and fifty -1 our 
minutes! As an average of all tlie group of iJie multiparas, the average 
dilatation at the time of the fii-st block was four and si.x-tcnlh.s centi- 
meters, and the time neee.ssary to obtain ■ complete dilatation, when 
averaged, was exactly the same as primiparas, one hour and fitty-lour 
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minutes! Frozn this, it can be seen that the blocks had an apparent 
effect of greatly increasing the rate of dilatation, and indeed, frequently 
one could feel the cervix dilating during the course of a rectal examina- 
tion. This of course, does not mean tliat if sympathetic nerve blocks 
are started witli tJie first pain of labor that all labors would Ize of only 
four hours’ duration, as the progress of labor is usually more rapid as 
its termination is appinached. However, there seems to be no question 
about the accelerating effect of these injections upon the progress of 
labor. 

Of the forty-six priiniparas, thirty-eight of the deliveries were sjzon- 
laneous, two were by breech extraction, and six were by outlet forceps. 
In the multiparous group, the twenty-four deliveries were all spoiz- 
taneous. All seventy of the babies were in excellent condition at birth, 
and in no instance was resuseitatioir necessary. 

Blood loss was measured wherever possible. In many cases, due to 
a Duncan type of placental delivery or accidental addition, of anuiiotic 
fluid, or antiseptic solutions to the Pastore ajzpaivatus, blood loss had 
to be estimated, hence, the reason for the two figures. In primiparas, 
twenty-nine cases had a measured blood loss, the average being 245 
cubic centimeters. Those estimated were seventeen in number, and 
the average estimated amount was 2T0 cubic centimeters. In the multip- 
arous group, 208 cubic centimeters was- the average estimated blood 
loss in fourteen cases, and 225 cubic centimetei’s was tlie average esti- 
mated blood loss in the other ten. It must be borne in mind, wizen 
examining these figures, tlzat all of these cases had episiotozzzies of 
generous proportions, and that the blood loss from this incision is also 
included in these figures. There was ozie case of post-partum hemor- 
rhage of 900 cubic centimetei's. measured. This was in a primipara 
whose uteiTis became mcarceratcd in the pelvis. The bleeding stopped 
immediately after the uterus was lifted into the abdomen. There wei’o 
no other cases of hemorrhage. 

The average hospital stay for primipai-as was 9.3 days post partum, 
Thei’e wei-e three patients in this group who had a cervical obstruetiozi 
to lochial drainage aizd a correspondingly izzorbid course. Teizz]zeratizre 
dropped immediately to normal upon establishizzg drainage by means 
of uterine aspiratiozz. In the izivzltiparous group, the average hospital 
stay was zzizze days post pai'tuzzz. There was one case of izzipaiz’ed 
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lochial drainage with subsequent morbid course which was immediately 
relieved by uterine aspiration. There was one ease of subinvolution in 
a para vi Avhieh was found at her six weeks’ post-partuin examination. 

Almost all positions were eneomitered in this group of patients as 
can be seen by Table II. 

Most of the babies were of normal size. A total of five out of the 
seventy were over 4,000 grams, and three were under 2,500 grams, the 
remainder being normal. Of the complications encountered, there were 
fourteen posterior presentations, two breeches, three premature babies, 
one toxemia, one cardiac ease, one urinary tract infection, one patient 
who had had a previous cesarean section for bleeding, and one case had 
a blood tap on here second injection. The first ten in each of the 
two groups, primiparas and multiparas, received no medication other 
than the paravertebral sympathetic blocks and the perineal pudendal 
blocks for delivery. Thereafter, patients received on the average, %o 
of a gram of sodium pentobarbital, providing delivery was not imminent. 
Nitrous oxide-oxj’'gen mixture was given for tlie last one or two labor 
pains prior to deliveiy of the head, to ease tlie expulsive discomfort 
as well as the stretching of the labia. 

Discussion 

This method produces no skin anesthesias, motor weakness or pares- 
thesias. The patient can move about in bed to any position she desires, 
she can sleep or read as she vashes, and is able to maintain her food and 
fluid intake in a normal manner. 

There seems to be no douJit that the first stage of labor is markedly 
accelerated by paravertebral neiwe block. Tliere is rapid dilatation 
of the cervix, apparently diie to relaxation, as the quality and frequencj' 
of labor pains are completely unchanged. 

In the case of the one toxemia in this series, blood pressure fell to 
normal, and the patient seemed clinically, as weU as subjective^', im- 
proved. No conclusions can be dravni from this one case, but it at least 
gives promise of some benefit, and is not contraindicated. 

It is not a panacea for all obstetrics and will not prevent any post- 
partum complications. One patient who had had four paravertebral 
blocks developed a post-partum thrombophlebitis, however, morbidity 
was decreased in this group although the number of cases is too small 
to draw extensive conclusions. Recovery is as rapid as in cases receiving 
other types of treatment. Complications numbered only one, and there 
is considerable question as to whether the method of analgesia was 
responsible or not. This was a patient who had an hysterical anesthesia 
to pain, but not to touch or to pressure, from a level at the clavicles 
down to the Imees which was s^"mmetrical, resolved slowly over a eoui'se 
of hours, and had no sequela. No hyperesthesias or paresthesias were 
found in any ease. 
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All patients in this group were carefully ohserved and followed pre- 
natally, tlu'ougli labor and deliveiw, during their post-partuin course 
in the hospital, and at the six weeks’ post-partum examination. 

Multiparas were extremely enthusiastic, having had previous experi- 
ence with childbirth without such relief. Primiparas were less enthu- 
siastic because the blocks prevent the pain of uterine contractions only, 
and the perineal blocks prevent the pain of actual delivery, however 
there is no inhibition of the expulsive forces or the reflexes which are 
necessary for spontaneous delivery. These expulsive stimuli are those of 
pressure, and if these feelings are abolished, spontaneous delivexy takes 
too long to accomplish, and often is impossible. Several patients have 
stated that it is not a pain so much as a discomfort comiiarable to the 
passage of "a large firm stool.” The giving of nitrous oxide and oxygen 
for the last efforts of the second stage greatly relieves this discomfort. 

All babies in this series were born in excellent condition, breathed and 
cried immediately and spontaneously, and were of good color. The 
The course of the babies remained normal tlu’oughout the hospital 
stay. 

To my Imowledge, this is the first series of cases in which labor has 
been conducted by this method. Much more work must be done before 
definite conclusions can be reached. It may well be that ureteral cathe- 
ters can be inserted through the lumbar puncture needles, and sealed 
in place with collodion and a continuous type of anesthesia be given. 
This ivill await further work. 


Summary 

In all, seventy cases of labor Avere carefully observed and folloAved, 
and their pains Avere relieved by single or multiple paraveidebral sym- 
pathetic blocks and perineal pudendal blocks. The method is safe and 
simple and Avithout sequelae, and can lie done Avithout elaborate equip- 
ment or extensive technical training. It seems to definitely speed the 
dilatation of the cervix Avithout the many tiny lacerations so frequently 
seen post partum. Spontaneous delivery is the rule. Contraindica- 
tions to tliis procedure have been indicated. The first results from the 
management of labor by this method are gratifying, and further study 
is needed and is indicated. 

Conclusions 

1. Pain stimuli from the xxterus travel by Avay of the sympathetic 
system and enter the cord at the last of the thoracic rami communi- 
cantes. 

2. The pain of labor can be relieved by blocking the s^Tupathetic 
chains in the lumbar area of the back. 

3. Blocking of these nerves apparently speeds the dilatation of the 
cendx. 
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4. A method for obtaining painless labor and childbirth and obtain- 
ing spontaneous delivery Avithout difficulty iias been presented. 

The author wishes to tahe this opportunity to express his appreciation to Dr. H. 
Hathaway, Head of the Department of Anesthesia of the University of California 
Hospital, for helpful encouragement and advice; to Dr. John A. Kapstein for his 
untiring efforts and technical assistance in the gathering of the data without which 
this paper would have been impossible; and to Dr. Herbert F. Traut, Professor of 
Obstetrics and Gj-necology at the University of California Medical School, for his 
invaluable criticism and suggestions in the preparation of this report. 
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INFORMATION REGARDING THE TIME OF HUMAN 
OVULATION DERIVED FROM A STUDY OF 3 
UNFERTILIZED AND 11 FERTILIZED OVA- 

John Rock, M.D., and Arthur T. Hertig, M.D., Boston, ]\L\.ss. 

(From Ihe Fertility Clinic Lahorntory, Free Sospital for Women, Brool-line, lllass., 
and the Department of Pathology, Harvard Medical School) 

I N AN effort to discover the time of human ovulation in the menstrual 
cycle, ^ve utilize in this paper the data associated with Ilf fertilized 
and 3 unfertilized humaii ova collected during our joint investigation. 
The 11 embryos were found in the extirpated uteri of surgical patients. 
One of the unfertilized eggs (St-39-2044:) was isolated from a ripe fol- 
licle; the second and tliird (Pe-41-749; and j\Iu-43-19, respectively) were 
unfertilized ova washed out of tubes. lYe will first consider tlie un- 
fertilized eggs and then the sei-ies of 11 young embryos. 


I. Unfertilized Ova 

A. A Follicular Egg in the Late Anaphase of ihe First Maturation 
Division, — (St-39-2044), Dated Less than J. Dag Preovulatory . — 

This ovum was obtained from its unruptured follicle after laparotomy 
on the eleventh day of the menstrual cycle. In tliis ease, the onset of 
catamenia in 13 recorded cycles prior to operation had ranged fi’om the 
twenty-fifth through the twenty-ninth days (Mean: 27 ±2 days). 

A section of this egg, which was fixed within 1 hour after recovery 
(Pig. 1), shows the vitellus surrounded by granulosa cells and enclosing 
the eccentrically placed nucleus, a-epreseuted by two bhirred masses of 
chromosomes on opposite ends of a well-formed spindle. The apparent 
absence of a polar body and the position of the chromosomal masses in- 
dicate that this egg is in the late anaphase of the first maturation di- 
vision. Fig. 2, a high-power view of the meiotic figure, shows the de- 
tails of the spindle and the separating chromosomes. 


Estimation of the Time of Ovulation 


To aid in computing the prol)able time of follicular rupture in the 
cases associated with the 3 unfertilized eggs, we have data derived from 
(1) endometrial histology; (2) histology of the follicle or the recent 
corpus luteum; and (3) cytology of the omnn itself (Table I). The 


•Read before the Conference on Biology of Female Fertility, held under the auspices 
of the National Committee on Maternal Health in New York City, Januam- 15, 1942) 
and published in the Proceedings of the Conference. 


This study has been aided by grants from tlie Carnegie Corponition of New York 
the William F. Milton Fund of Harvard University, and the Committee for Research 
in Problems of Sex, National Research Council. 

tFlfteen fertilized ova liave been recovered in this study up to tlie present time 
One of these, because it is pathologic, could not be dated, and hence contributed no 
mfonnation as to ovulation time. Three others liave not been inclinled in tiiis report, 
since they were found only recently and have not been adequate] v .studied 
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Pig. 1. — St-39-2044. A follicular egg in the late anaphase of the first maturation 
division (dated less than 1 day preovulatory). The ovum was fixed in Bouin’s fiuld, 
transferred to a plasma clot, and embedded in paraffin. Serial sections were cut at 
C-2/3ytt, and stained with hematoxylin and eosin. X450. 



Fig. 2. St-39-2044. High-power view of tlie meiotic figure. The small Bray arc, 

representing the opposite mass of chromosomes, appeared more clearly defined In 
the next serial section. XIOOO. 
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catamenial history of the patient is of value for comparing the estimated 
length of the cycle under consideration in each particular case udth the 
actual lengths of previous cycles. 





Pig. 3. — St-39-2044. Endometrium in active late proliferation. Fixed, in alcoliol- 
fonualin; embedded in celloldin; sections cut at about loft, and stained "with hema- 
toxylin and eosln. X200. 


(1) Endometrial Histology . — On the eleventh day of the cycle, the 
endometrium in tlie case associated lYith the ripe follicular egg was still 
in very active late proliferation (Fig. 3). In accordance with our 
current standards, based on a theoretical cycle of 27 days, with cata- 

Table I. Time of Otolation Computed Fuom Data of 3 Umfeutii.ized Ova 


CASE 

DAY OF 
CYCLE 
ON 

WHICH 

OPERA- 

TION 

1 TOON 
PLACE 

ENDO- 

ME- 

TRIAL 

DATING 

1 

NEXT 
EXPECTED 
PEPJOD 
(NEP) 
BASED ON 
ENDOME- 
TRIAL 
DATING 

AGE OF 
FOLLICLE 

OR CORPUS 
LUTEUM 

ES- 

TIMATED 

age of 

OVUM ON 
DAY OF 
OPERA- 
TION 

(days) 

i 

' ESTI- 
' ^rATKD 
BAY OF 
0\'UrjA- 
TIOX 

! iNTERV.tL 
j between 
ESTI- 
MATED 
DAY OF 
OVULATION 

AND NEP 
( DAYS) 

NEXT 

EXPECTIiD 

PERIOD 

(.NEP) 

BASED 

ON CTA. 
HISTORY 

St- 

39-2044 

11 

1 

>25 

1 

Cells of theca 
interna show 
transition 
from connec- 
tive tissue to 
lutein type 

Otolt 

(Preovu- 

latory) 

11 to 12 

>14 to 
>13 1 

27 + 2 
(33)'^t 

Pe- 

41-749 

14 

16 

26 

2 to 3 days 


11 to 12 

15 to 14 

28 ±2 
(7)- 

Mu- 

43-19 

13 

17 

24 

3 to 4 days 

o to 4 1 

1 

1 

9 to 10 

1 

15 to 14 

28 (1) 


•Late proliferative phase. '' 

tOiailation would probably have occurred from a few liours to 1 day later. 
tParentheses enclose number of cyclc.s studied ; indicates mcn.=truai datc-s' were from a 
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menia on the twenty-eighth day/- - we have dated it as somewhat less 
than 14 days. From the endometrial dating we may estimate when the 
next menstruation is due : in this case, in somewhat more than 14 days 
(28 - <14 = >14). Since operation took place on the eleventh day 
of the cycle, the next expected period would be due somewhat later 
than the twenty-fifth day_: 11 + >14 = >25 (Table I, Column 4). This 
estimate of the next anticipated j)criod is in accordance with the pre- 
vious catamenial history of the patient, as recorded in the last column 
of Table I. 



Fiff. 4. — St-30-2044. tVall of follicle from wliich tlio egg was lecoverecl, .sIioH’inf,' 
transition of theca interna aiul granulosa layer toward luteinization. Fixed in 
formalin; embedded in celloidin; .sections cut at about and stained with hema- 
toxylin and eosin. XIOO. 

(2) Histology of the Follicle . — Although tlie follicle was slightly mu- 
tilated, its structure was still sufficiently well preserved to show that 
the connective tissue cells of the theca interna were already well ad- 
vanced toward complete luteinization and the granulosa cells likewise 
were changing in that direction (Fig. 4). The e.stabli.shment of a true 
corpus lutcum was imminent. 

(3) Cytology of the Egg . — Since the ovum A\-a.s in the process of com- 
pleting the fir.st matiu-ation division which would have resulted in the 
formation of the first ])olar body, it was obviously on the verge of ovula- 
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Fig. 5. — Pe-Il-HO. A tubal egg (dated 2 to 3 days postovulatory). The ovum was 
photographed before fixation in a hanging-drop of saline solution about 3G hours 
after it had been washed out of the tube. X450. 
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tion. This stage in the rabbit' would be followed by ovulation about 2 
to 4 hours later.® Because no corresponding data in the human being 
are available, we may estimate that ovulation would doubtless have oe- 
eurred within not more than 1 day ; therefore we dated this egg as 0 to 1 
day preovulatory (Table I, Col. 6). 

Computwtion of the Length of the Postovulcitory Phase. — Since the 
egg had been recovered on the eleventh day of the cjmle, we maj’" consider 
that had operation not taken place, ovulation would have occurred be- 
tween the eleventh and twelfth days of the cycle (Table I, Col. 7). 
Subtracting this value (11-12) from the day of onset of the next e.sti- 
mated period, >25 (Col. 4), we obtain: 

Next Expected Period (NEP) Based cn Endometrial Bating >25 >25 (Col. 4) 

Estimated Day of Ovulation 11 to 12 (Col. 7) 

Interval Between Estimated Day of Ovulation and NEP >14 to >13 (Col. 8) 
(Days) 

In other words, the postovulatory pliase is here estimated to l)e somewliat 
more than 14 to 13 days long. 

B. A Tubal Egg (Pe-41-749), Bated 2 to 3 Bays Postovulatory . — 

The second unfertilized egg was wa.shed out of the tube on the four- 
teenth day of the menstrual cycle. Kecorded dales of catamenial onset 
for 7 cycles preceding operation liad ranged between day 26 and day 
30 {Mean: 28 + 2 days). 

The egg was photographed about 36 hours after it had iieen washed 
out of the tube (Figs. 5 and 6). During this interval, it had been kept 
for about 6 hours at room temperature in tubal washings with Locke’s 
solution; 17 hours at incubation temperature in the patient’s serum; 
8 hours at room temperature, part of the time in the patient’s serum, 
and part in a mixture of serum and saline solution; and 5 hours in the 
icebox in a hanging-drop of saline solution. Undoubtedlj’", some infec- 
tion of the culture medium had occurred during incubation. In spite 
of this, however, tlie egg appears to be fairly well preserved with no 
obvious evidence of degeneration, unless the coarsely granular and finely 
vacuolated cytoplasm indicates beginning atresia. The granulosa cells 
and the zona pellucida are clearly recorded in the photographs. In 
Pig. 6, taken in a paramedian optical plane, an object suggestive of a 
polar body is lying outside the vitellus, but the boundaries of the peri- 
vitelline space are not definable. 

Estimation of the Time of Ovulation 

(1) Endometrial Histology.— Ou the fourteenth day of the cycle the 
endometrium showed definite eAudence of a progestational change, as 
manifested by the Amcuolization of the infrannelear cytoplasm of the 
glandular epithelium (Fig. 7). There was as yet, however, no lining- 
up of the nuclei ; in other Avords, they Avere still in that position AvlneJi 
AA-e call “pseudostratification.” The glands Avere characteri.stically 
tAA-isted and ribboned. This stage we designate as of the sixteenth day; 




Pig, 7. — ^Pe-H-Tli). Endometrium characteristic ol the IGth day ol a 27-day cycle. 
Fixed in Bouin’s fluid; embedded in paraffln; sections cut at 0-l/4,a: stained with 
iiematoxylin and eosin. X200. 
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that is, if menstruation is considered to take place on the twentj’-eiglitli 
daj'’ of a standard cycle, this is to be regarded as a minus 12-day” 
endometrium, dating backward from the onset of the next catamenia. 
Twelve days would be expected to elapse before the beginning of the 
next flow. Since operation had taken place on the fourteenth day of 
the cycle, the next period would then be due on the twenty-sixth day 
(Col. 4). As in the first ea.se cited, tlie estimated length of the particu- 
lar cycle under consideration agrees with the catamenial history (Last 
Column ) . 

(2) Histology of the Corpus Luteum. — On section tlie corpus luteum 
corresponding to the tube from Avhich the ovum had been recovered 
showed large areas of extravasated blood among the granulosa cells; 
some of these blood-filled spaces, especially near the central cavitj", had 
undergone slight endothelialization (Fig. 8). A few fibroblasts Avere 
also noted near the central border of the granulosal cell layer. On the 
basis of this histologic 2)icture, and in accordance AAuth Breiver’s dating 
of corpora lutea,'* aa'^c judged this gland to be betAveen 2 and 3 days old. 

(3) Cytology of the Ovum. — Due probably to the long intei'Aml be- 
tAveen recovery of the egg and fixation (more than 38 hours), very little 
could be deduced from the stained section. Even that object AA'hich in 
the fresh specimen suggested a polar body could not be identified as 
such in the microscopic preparation. A large, round, AA'^ell-defined nu- 
cleus, sparsely supplied Avith discrete particles of chromatin material, 
lay slightly off center Avithin a highly A'acuolated cell body.® The es- 
timation of the time of ovulation in this particular case, therefore, was 
derived mainly from a consideration of the histology of the endometrium 
and of the corpus luteum. 

Co7nputation of the Length of the Postovulatory Phase. — In vicAV oC 
the estimated age of the corpus luteum (3 to 2 days) and of the endo- 
metrium (16 days), ovulation AAms judged to have taken place betAA^een 
3 and 2 days prior to oiieratioii; i.e., betAA'cen the cleA^enth and tAA'elfth 
days of the cycle; 14 — (3 to 2) = 11 to 12 (Col. 7). Subtracting 
this value (11-12) from the day of on.set of the next estimated period, 
26 (Col. 4), AAT obtain: 

Next Expected Period (NEP) Based on Endoinctiial Patins 2G 26 (Col. 4) 
Estimated Day of Ovulation t2 (Col. i) 

Interval Between Estimated Day of Ovulation and NEP ("Day.s) 15 to 14 (Col. S) 

The estimated postovulatory phase is therefore betAA’een 15 and 14 days 
in length. In tlie first ease it aams someiA'liat more than 14 to 33 dajs 
long. 

C. A Tubal Egg (Mu-43-19), Hated 3 to -i Hays Postovulatory.— 

The third unfertilized oA’Uin aagis found in fuhal Avashings allor laj)- 
arotomy on the thirteenth day of the cycle. No Avi'itlen record oi men- 
struation AA’as available. The pafienl .stated that her la.st period had 
begun on the (AA'cnty-eighth day of the cycle. 

This egg, not as Avell preserved as the second one. shoAved signs of 
beginning degeneration. The aiiparent presence ol one, or po.ssibl.A 

*The ve.sicular form of the nucleus ni.ay be due to a icfu.sioii of nuclear elements. 

.as has been observed in rabbit ova folIowliiK culture or activation by various affcnt.« 
(inciudingr low temperature), or by a combhiatioii of activattnfr ns'ents ana cultuio. 
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two, polar bodies suggested that at least the first maturation division 
had been completed (Fig. 9). 

This specimen was photographed about 9 hours after it had been 
washed out of the tube. During this interval the egg had been kept in 
Locke’s solution at room temperature— for about 7 hours in a dish, and 
for the remaining 2 hours in a hanging-drop. 

Estimation of the Time of Ovulation 

(1) Endometrial Histology. — ^As is seen in Fig. 10, the endometrium 
had advanced further toward the development of a true secretoiy phase 
than in the second case (Fig. 7). In contrast to their condition in the 
latter, the nuclei here were no longer in the position of pseudostratifiea- 
tion, although infi-anuelear Ameuolization was still marked in man}" 
glands, and mitotic figures, while present, were scarce. The specimen 
was accordingly rated as of day 17; that is, 11 days would be expected 
to ensue before the onset of the next catamenia. Since operation had 
taken place on the thirteenth day of the cycle, the next period would 
be due on the twenty-fourth day of the cycle (Col. 4). 

(2) Histology of the Corpus Luteum. — The endothelialization of the 
blood spaces among the granulosa cells, and the fibroblastic actiyity in 
the central cavity (Fig. 11), were more advanced here than in the sec- 
ond case (Fig. 8), although vascularization was still imperfect and no 
binding connective tissue was apparent. Some extra vasated blood, a 
prominent feature of the second case, was present here to a less degree. 
On the basis of this histologic picture, the corpus luteum was judged to 
be slightly older than that of the second ease; i.e., it was dated as 3 to 
4 days postovulatory. 

Computation of the Length of the Postovulatory Phase. — This egg has 
not as yet been sectioned. Since, from its appearance in the fre.sh state, 
little could be deduced besides the possible presence of one or two polar 
bodies, here again, the estimation of the time of ovulation is based mainly 
on the histology of the endometrium and of the corpus luteum. In view 
of the estimated age of the corpus luteum (4 to 3 days) and of the 
endometi’ium (17 days), ovulation was judged to have taken place be- 
tween 4 and 3 davs prior to operation ; i.e., between the ninth and tenth 
days of the cycle! 13 _ (4 to 3) = 9 to 10 (Col. 7)._ Subtracting this 
value (9-10) from the da.y of onset of tlie next estimated period, 24 
(Col. 4), we obtain; 

Next Estimated Period (NEP) Based on Endometrial Bating 24 24 (Col. 4) 
Estimated Day of Ovulation 9 to 10 (Col. 7) 

Interval Between Estimated Day of Ovulation and NEP (Days) 15 to 14 (Col. S) 

In this case, therefore, the postoinilatory phase is 15 to 14 days long. 
This value is the same as was obtained in the second case, although the 
estimated lengths of the cycles under consideration in tlie two cases 
varied by 2 days; i.e., the next expected jieriod in Pe-41-749 was due on 
the twenty-sixth day of the cycle, whereas that in jMu-43-19 was due on 
the twenty-fourth day of the cycle. The lengths of tlie preovulatory 
phases (11 to 12 days in Pe-41-749, and 9 to 10 days in ^Iu-43-19) 
varied by 1 to 3 days, while the corresponding postovulatory phases were 
constant. 
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II. Fertilized Ova 

In a recent communication" we have described how data derived 
from a study of 11 young human embryos may be utilized for esti- 
mating ovulation time. In the present report we will briefly explain our 
procedure in this connection, and consider how conclusions so reached 
compare Avith those obtained from the 3 unfertilized eggs discussed 
previously. 



Fig. 11. — ^Mu-43-19. Corpus luteuni dated as 3 to 4 days. Fixed In Bouln’s fluid; 
embedded in paraffin; sections cut at G-1/4 m. and stained with hematoxylin and eosln. 
XIOO. 


Estimation of the Time of Ovulation 

As seen in Table II, in order to compute the time of ovulation from 
the available embryologic material, one must have information as to 
the folloudng: (1) age of embryo; and (2) endometrial histology. 

(1) Age of Embryo . — The ages of 11 human embryos, listed in Table 
II (Col. 2), have been estimated by Doctors Streeter and Heuser of the 
Department of Embryologj^ of the Carnegie Institution of Washington, 
by comparing the development of these specimens with tiiat of monkey 
conceptuses of known ovulation ages. The ages are recorded as mean 
values; for example, in the firet case, !Mu-S020, the figure 7.5 indicates 
that this particular ovum is .iudged to be between 7 and 8 days old. 

(2) Endometrial Histology . — Column 3 lists for each of the 11 cases 
the estimated number of days (after the day of operation) that, in view 
of its histology, Avould be required for the endometrium to reach tlie 
28-day, or catamenial, stage. Thus, in i\Iu-8020, we considered, on the 
basis of our endometrial standards, that secretory changes had gone on 
to about the 22-day stage; hence 6 days would be exjieeted to elapse 
before the onset of flow. 
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Table II. Tijie of Ovulation Computed Fnoji Data op 11 Fertilized Ova 


CASE 

MEAN 

ESTIMATED 

.VGE OP 

OVUM 

(days) 

ESTIMATED 

INTERVAL BE- 
TWEEN 

OPERATION AND 

NEXT cata- 
menia as 

JUDGED BY 
CONDITION OP 
ENDOMETRIUM 

(days) 

INTERVAL 

BETWEEN 

ESTIMATED 

OVULATION 

AND 

.ANTICIPATED 

AIENSTRUA- 

TION 

(days) 

DAY OF CYCLE 
ON WHICH 

OPERATION 

TOOK PLACE 

ESTIMATED 

PRE- 

OVULATORY 

INTERVAL 

(days) 

Mu- 

S020* 

7.5 

6 

13.5 

24 

16.5 

Wi- 

8004 

9.5 

9 

11.5 

25 

15.5 

Si- 

7699 

11.5 

o 

o 

14.5 

25 

13.5 

Tr- 

7770 

11.5t 

3 

14.5 1 

31 

19.5t 

Er- 

7850 

11.5t 

3 

14.5 1 

31 

19.5f 

Sra- 

8000 

11.5t 

3 

14.5 1 

28 

16.5t 

Ee- 

7950 

12.0 

5 

17.0 

26 

14.0 

Al- 

7700 

12.5 

9 

14.5 

29 

16.5 

Br- 

7800 

is.ot 

O 

15.0t 

32 

19.0t 

Eu- 

7801 

13.5 

2 

15.5 

28 

14.5 

Bu- 

7802 

16.5 

0 

16.5 

33 

16.5 


‘Refers to the accession number of the Carnesie Institution of Washington, 
flndicates abnormal specimen the age of which coulcl not he estimated as accurately 
as in the cases of normal ova. 


Comimtation of the Length of the Postovntatory Phase. — TJie longHi ol' 
the postovulatory phase, or the interval between tJie estimated time of 
ovulation and anticipated menstruation (Col. 4), is obtained by adding 
the corresponding figures in columns 2 and 3. In 8 out of the 11 cases 
listed, the values for the postovulatory phase fall within the limits of 16 
to 12 (14 ± 2) days. In 2 of the exceptions, AVi-S004 and Bu-7802, the 
variation from the outermost limits is 0.5 day, and in the third exception, 
Be-7950, the deviation is 1 day. 

Computation of the Length of the Preovulatory Phase. — This is ob- 
tained by subtracting in each case the mean estimated age of the ovum 
(Col. 2) from the day of the cycle on which operation took place (Col. 
5). The resulting values for the lengths of Ihe preovulatory phase in the 
11 cases listed (Col. 6) show a definitely greater variation than do those 
for the postovulatory phase (Col. 4). 

Computation of the Length of the Estimated Postovulatory Phase vn 
Terms of Percentiles of the Menstrual Cycle. — To discover the teiii- 
poral iiosition of ovulation with re.spect to tiie next anticipated period in 
cycles of different lengths, we also followed Reynolds’® suggestion and 
divided each estimated cycle into percentiles; the e.stimated time ol 
ovulation was then expressed as occurring in a certain percentile of the 
eycle with reference to the next expected catamenia (Table III, Col. 3). 

In order to determine to what extent the e.stimated postovulatory phase 
varies in length from the theoretical phase (14 days), this latter was cal- 
culated in percentiles for each ease (Col. 4). It should be noted that the 
computations by which the figures in column 3 were obtained involve the 
use of 2 imponderables: (1) the age of the embryo; and (2) the dating 
of the endometrium. In column 4, on the other hand, only 1 uncertain 
value enters into the calculations; i.e., the dating ol the endometrium. 
If columns 3 and 4 are compared, it will be seen that, with a few excep- 
tions, they are in fair agreement. The degree ol correlation expresse.^ 
the aecuraev of the statement that ovulation occins 14 da^s le oie 
men.stniatioii. Mveii where the deviation from the theoretical value 
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seems to be most striking, +9.6 per cent (Re-7950), the difference is 
really not as great as it appears to be, for this figure represents not 
quite 0.1 of a cycle, and in a 30-day cycle,^ the divm’gence between the 
estimated and theoretical value is only 3 days, which falls just 1 day 
outside the theoretical deviation from the mean, ±2 days. 

The close degree of correlation between the values in columns 3 and 
4 indicates very stronglj’’ that o\a.xlation takes place about 14 days before 
the onset of the next period. The data obtained from the 3 un- 
fertilized eggs, discussed above, point to the same conclusion. 


Table HI. Time of Ovulation Computed From Data of 11 Fertilized Ova 
Expressed in Percentiles op Menstrual Cycle Preceding 
Next Expected Period (NEP) 


CASE 

next expected 
period (nep) 

BASED ON 
ENDOMETRIAL 
DATING* 

% MENSTRUAL 
CYCLE AT 
COMPUTED TIME 

OF 

ovulation! 

% MENSTRUAL 
CYCLE 14 DAYS 
BEFORE 

COMPUTED NEP** 

NEXT EXPECTED 
PERIOD (nep) 
based on CTA. 
mSTORYj 

Mu- 8020“ 

30 

45.0 

46.7 

30±2 (2)^^ 

Wi- 8004 

27 

42.6 

! 51.9 

34 (I)’" 

Si- 7699 

28 

51.8 

1 50.0 

27.5 ±1.5 (6)’“ 

Tr- 7770 

34 1 

42.6t 

' 41.2 

32±1 (2)'- 

Er- 7850 

34 

42.6t 

41.2 

33±1 (2) 

Sm- 8000 

31 

46.8t 

45.2 

32±0 (2)"^ 

Re- 7950 


54.8 

45.2 

30±3 (7)-* 

Al- 7700 

31 1 

46.8 

45.2 

34.5 + 1.5 (4) 

Br- 7800 

34 

44.lt 

41.2 

2S±3 (3)’' 

Ru- 7801 

30 1 

51.7 

•46.7 

26 ±2 (4)’' 

Bu- 7802 

33 1 

50.0 

42.4 

29.5 ±3,5 (2) 

Average 


47.2 

45.2 


RaDge 


42.6-54.8 

41.2-51.9 


Mean 


48.7 

46.6 


Deviation 


±6.1 

±5.4 



"Refers to the accession number of tlie Carnegie Institution of Wasliington. 

‘These values were obtained by adding the figures of Column 3 in Table II 
[Estimated Interval Between Operation and Next Catamenia as Judged by Condition 
of Endometrium] to the corresponding figures of column 5 Jn the same table (Day 
of Cycle on Whicii Operation Took Place). 

tThese values were obtained by dividing the figures of Column 4 in Table II 
(Interval Between Estimated Ovulation And Anticipated Menstruation) by the cor- 
i^sponding figures of Column 2 in Table III [Next Expected Period (NEP) Based 
On Endometrial Dating], and muitiptying the quotient by 100. 

+These values were obtained by dividing 14 by the figures of Column 2 in Table 
III [Next Expected Period (NEP) Based On Endometrial Dating], and multiplying 
the quotient by 100. 

“Indicates abnormal specimen the age of which could not he estimated as accu- 
rately as in the cases of normal ova. 

^Parentheses enclose number of cycles studied ; indicates menstrual dates were 
from a written record. 


Summary and Conclusions 


1. Data relating to 14 human ova (3 unfertilized and 11 fertilized) 
have been considered with a vieiv to discover the time of ovulation. 

2. In the cases associated with 3 unfertilized eggs, the lengths of the 
preovulatory and postovulatory phases have been ealenlalcd, utilizing the 
histology of the endometrium and of tlie ripe follicle or early corpus 
luteum, in conjuiietioii with the menstrual history, and to some extent 
the^cytology of the ovum itself. By means of these data, it wa.s found. 


•Since the next expected period of Re-TOoO 
cycle should have been 30 days long. 


was due on tlie tliirty-flrst day, the 
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in tlie 2 eases of tubal eggs, that while the preovulatory phases varied 
l).v 1 to 3 days (ninth to tenth, and eleventh to tivelfth days of the cycle, 
respectively), the corresponding computed postovulatory phases were 
identical : 15 to 14 clays. In the case of a ripe follicular egg, ovulation 
tvas estimated as due between the eleventh and twelfth days of the 
cycle; the postovulatory phase would then have been somewhat more 
t han 14 to 13 clays long. 

3. In 11 cases of fertilized ova, the lengths of the pre- and post- 
ovulatory phases were likewise calculated; here, in addition to the 
histology of the endometrium, and the related catamenial data, the mean 
estimated age of the embryo was utilized. In 8 of the 11 cases (72.7 per 
cent), the estimated postovulatory phase fell within the limits of 16 to 12 
(14 ± 2) days. In 2 of the 3 exceptions, the variation from the outer- 
most limits of the theoretical range Avas 0.5 day, while in the third excep- 
tion, the deviation cvas 1 cla.Y. 

When ovulation in these 11 cases was exprc.ssod as occurring in a 
certain percentile of the respective menstrual cycle with reference to 
the next expected period, the average postovulatory phase Avas found to 
occupy 47.2 per cent of the cycle. Upon substituting for the experi- 
mentally derived estimated length of the postovulatory phase, the 
theoretical figure, 14, in each ca.se, the average value for these 14 post- 
OAuilatory days Avas 45.2 per cent of the cycle. The correlation of these 
tAA'o values, 47.2 per cent and 45.2 per cent, expresses the proximity of 
probable ovulation time in these cases to the fourteenth day before men- 
struation. These averages ditfer by only 2 per cent of the cycle length, 
AAdiieh in our 11 eases averaged 30.2 days. This difference is only 0.6 day, 
Avhich is much less than the commonly accepted deAuation of ±2 days 
from the theoretical mean length of the postOAUilatory phase, 14 days. 

4. Data from 3 unfertilized OAm, as Avell as fiom a series of 11 fertilized 
OAm, indicate that oA'ulation takes place about 14 clays before the fir.st day 
of the next expected period. 

References 

1. Bock, J., and Bartlett, M. K.: J. A. AL A. 108: 2022, 1987. 

2. Rock, J.: Am. .T. Surg. 48: 228, 1940. 

8. Pincus, G., and Enzniann, E. A'.: J. Exper. Alcd. 62: 665, 19.85. . 

4. Brewer, J. L: Alt. J. Obst. & GvxEr. 44: 1048, 1942. 

.5. Pincus, G.: .T. E.xper. Zook 82: 85, 1939. . 

6. Pincus, G., and Shapiro, H.: Proc. Am. Phil. Soc. 83: 6.!1, 1940. 

7. Rock, .T., and Hertig, A. T.: Alt. .T. Obst. A- Gy.vec. 44: 973, 194:.. 

8. Reynolds, S. R. At.: Am. .1. Obst. A Gv-vec. 44: lol, 1942. 



CALCIUM, PHOSPHORUS, IRON AND NITROGEN BALANCES 
IN PREGNANT WOMEN=H 


WiLUAJi J. Dieckmakn, jM.D., Fred L. Adair, jM.D., 

Herbert Michee, M.D., Sylvia Kramer, Ph.D., Florence Dunkle, ‘iC.S., 
Barbara Arthur, M.D., Max Costin, M.D., Alice Campbell, M.D., 
A. C. AYensley, M.D., and Edna Lorang, B.S., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lying-in Hospital) 


M any articles have been published about the calcium, phosphorus, 
iron, nitrogen and vitamin D requirements during pregnancy. 
They contain variou.s statements as to the efficacy of tliese substances in 
preventing many of the complications of pregnancy and ensuring tlie 
normal development of the fetus. However, tliere is considerable diver- 
gence of opinion because the reports have been based largely on the 
patient’s comments regarding improvement in the various symptoms. 
The clinical evaluation of substances or methods is always open to ques- 
tion if based on the patient’s .symptoms. The appraisal should be based 
on the accumulation of a large amount of pertinent data from an ade- 
quate number of patients. The purpose of our study was to note the 
influence of added calcium, phosphorus, iron and vitamins A and D up- 
on the clinical course of the pregnancy, puerperium, and baby as u’ell 
as the effect upon the blood hemoglobin, calcium, phosphorus, and serum 
protein. 

The total number of patients studied was 553. These were divided 
into four groups : 

I. Control. 

II. These patients receive a proprietary cereal for its calcium, phos- 
phorus and iron content. 

III. The patients in this group were given 39,900 international units 
of vitamin A, and 5,550 international units of vitamin D daily. 

lY. The cereal and the previously described amounts of vitamins 
A and D were administered to the patients in this group. 

The groups were selected at random and yet tliey showed rather strik- 
ing homogeneity as can be seen from the following table : 



NO. 

AV. AGE. 

GHAVID.V 

I 

175 

25.5 

2.1 

II 

]7!1 

25.5 

O o 

III 

as 

25..'’, 

2.0 

IV 

102 

24.4 

1.7 


‘This title is incorrect but it is used in order that the article to Avhich it belongs 
and winch was published in this Journal in 1943 is listed in the Index Aledicus. 

The correct title for this report is "The Effect of Coniplementinir the Diet in Preg- 
nancy with Calcium, Phosphorus. Iron and Vitamins A and D.” ^ 

supported in part by ti giwnt from Mead, Johnson and Companv. 
w no sni)plie(l the special cereal and vjtaniins. * 
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Patients in Groups II, III, and IV received the same medication 
throughout pregnancy. Each patient was instructed to ingest 100 6m. 
of the proprietary cereal daily, which would have assured an additional 
intake of 0.78 Gm. of calcium, 0.62 6m. of phosphorus and 30 mg. of 
iron, but the average amount of the cereal taken daily ranged from 30 
to 50 Gm. The patients were given a supply of cereal and vitamins suf- 
ficient for the entire family, with the thought that this might encourage 
the patients to take their shares daily. 

All the patients studied were in the low income group. That their 
diets were fairly comparable can be seen from the consumption of milk 
by the various groups listed in the table below. 



I 

ir 

in 

IV 

TOTAL 

Milk 

% pt. or less 

41% 

31% 

21% 

20% 

25% 

1 to IVn pts. 

44% 

43% 

42% 

42% 

47% 

1 qt. or more 

15% 

26% 

37% 

39% 

28% 


Factors resulting in the low milk consumption were economic, dislike 
for milk, belief that milk was not well tolerated, that it was constipating, 
and lack of appetite. 

Foods eaten at least once daily were : 

Meat 71 per cent of the patients 

Butter So per cent of the patients 

Fresh fruits 82 per cent of the patients 

Vegetables were used daily by 91 per cent of the group, and the 
majority used them more often. Only 30 per cent used eggs daily, al- 
though 57 per cent used eggs at least four times per week. The impres- 
sion is that the group of patients consuming fi’om one to three eggs or 
less per week includes a high pei’centage of those failing to include whole- 
grain cereal and bread, and using little cheese in the diet. 

The majority of those patients using one quart or moi’e of milk 
selected a sufficient variety of foods to insure a fair diet. The same is 

true of the groups using one and one and one-half pints of milk, the 

limiting factor in these groups being the restricted milk intake. 

Where milk or the total food intake was low, an-eff»rt was made to 
encourage the patient to increase the intake; otherwise little attempt 
was made to change the dietary habits. 

The nutritionist’s data are of interest in view .of the following ob- 
servations: Two to five patients from each group (total 14) were 
periodically admitted to the hospital for balance studies. Twenty-foui 
studies were made before deliveiy. The phosphorus balances v ere all 
positive. There was one negative balance for calcium, one for iron and 
two for nitrogen. Since the experiments began on tlic second liospital 
da.y, the patients must have been eating an adequate diet vith legaid 
to the substances studied before admission. 
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The blood chemistry results are striking in their uniformity. From 
a glance at the accompanying table some changes in the constituents 
listed can be noted, but when the results are treated statistically these 
changes are not found to be significant. 

Table I lists the serum calcium concentration during pregnancy and 
the puerperium. The data in the control group agree with most other 
recorded calcium concentrations during pregnancy. Our data indicate 
a change from 10.2 to 9.9, a difference which when treated statistically 
is not significant. Our figure of 9.9 mg. per cent in the third trimester 
of normal pregnancy agrees well witli that of 9.5 at term given by 
Bodansky.^ There is a rise in calcium concentration post partum but this 
rise is not significant statistically. Groups II, III, and IV had a slightly 
higher calcium concentration during pregnancj' than the control group 
but again these differences are too small to be significant. Among the 
three test groups the calcium concentrations are almost identical. 

In view of the work of Mull and Bill® in which they claimed that tlie 
calcium in pregnancy is deex’cased from 9.86 to 9.64 during the first four 
months of the year and 10.46 to 9.90 the remainder of the year, we ai*- 
ranged our data with respect to the month of tlie year and found that 
seasonal variations were not significant. Patients were also arranged 
ivith regard to weeks of gestation but no significant variations were 
found. 

Attempts have been made to increase the normal serum calcium by the 
ingestion of calcium salts and vitamin D, or the injection of para- 
thormone. The ingestion of adequate amounts of calcium will increase 
the serum calcium from 1 to 3 mg. per cent. The administration of 
vitamin D and parathormone will also cause an increase in the serum 
calcium up to 100 per cent, but the hypercalcemia cannot be maintained, 
and such high levels are dangerous to life. A normal concentration of 
serum calcium is best ensured by an intake of foods containing an 
adequate amount of calcium, phosphorus and mtamin D. 

Chemical studies have demonstrated that calcium is present in several 
forms; namely; nondiffusible, which is bound to the serum protein, 
and diffusible, which can be divided into an ionized and a nonionized 
form. We have calculated the amount of diffusible serum calcium for 
the various groups and the various periods of pregnancy, according to 
McLean and Hastings ’■* graph. The averages ranged from 4.4 to 5.1 
mg. per cent, which are normal figures. There is no significant difference 
between groups or periods of pregnancy. 

Phosphorus is just as important a constituent of bone and teeth as 
calcium and yet most attention has been directed to calcium. The amount 
of phosphorus in food is, in general, greater tlian calcium and the in- 
take is more likely to be adequate. Perhaps that explains why the re- 
sults on phosphorus (Table II) in our series of pregnancy patients are 



Table I. Sekoji CALCiuit — Me. Per Cent 
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SO consistent. Mull and Bill® report that tlie serum phosphorus decreases 
from 3.4 to 3.2 mg. per cent at the end of the second trimester. Thej' 
consider this difference of 6 per cent as significant. In our control 
group, the average phosphorus concentration in the second trimester is 
4.2 and in the third 3.4, a difference of 20 per cent and yet the individual 
variations are such that on statistical analysis this change is not 
significant. This drop in the third trimester, however, is not found in 
any except the control group. This control group shows a greater rise 
post partum than any of the other groups. 

Although the effect of the added calcium and vitamins A and D was 
not apparent in the serum calcium and phosphorus of the mother, thej" 
did have an effect on one fetus. Patient (No. 170909) gave birth to a 
stillborn fetus. The mother had received 5,550 units of vitamin D daily 
for twentj'^ weeks preceding the delivery and the fetus contained con- 
siderably more calcium and phosphorus than published figures for 
fetuses of the same age. This is in accordance with the work of Swanson 
and lob^® on rats, who found that the ash content of rat pups from 
mothers receiving viosterol had a calcium content 9 per cent greater and 
a phosphorus content 11 per cent greater than the ash content of the 
pups in the control group. When the mother rat was given cod liver 
oil the ash content of the offspring contains 10 per cent more calcium 
and 12 per cent more phosphorus than the ash content of the control 
group. Nicholas and Kuhn® also found an increased content of calcium 
in the bones of rat pups if vitamin D was given during pregnancy. 

The hemoglobin concentration and hematocrit were detei-mined in our 
various groups to see if there was any change which might be attributed 
to the therapj^ used. The data are given in Table III. In tlie firat 
trimester of pregnancy the mean for hemoglobin was 12.2 Gm. per cent 
and for the hematocrit it was 38.2 Gm. per cent, results whicli are within 
the normal range. In the third trimester the mean for hemoglobin in 
the control group was 12.0 Gm. per cent and for hematocrit it was 35.2 
per cent. The decrease is usually greater. This decrease begins in the 
first half of pregnane}’", reaching a minimum about the thirtieth week, 
and then begins to increase up to term. The average decrease is 15 per 
cent. 

The data for hemoglobin and hematocrit in the various groups can be 
seen to be quite similar. Even tlie groups that were given the added 
iron in the cereal did not show any marked variation in the hemoglobin 
concentration. This fact is in contradiction to some suggestions that 
the decrease in hemoglobin in pregnant women is due to the fetal needs 
for iron. The amount of iron necessary for fetal groudh is negligible 
during the first 28 weeks of pregnancy and yet it is at this period that 
there is the greatest fall in the hemoglobin concentration. It is only 
during the last 12 weeks, when the fetal weight increases from approxi- 
mately 1,000 Gm. at 28 weeks to 3,200 Gm. at term that the iron require- 
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ment of the fetus becomes appreciable. But even at term when the 
actual amount of iron requii’ed by the fetus is greatest it amounts to 
only 280 mg., which could be furnished by the iron from 600 c.c. of 
maternal blood. Yet it is at this latter period that the hemoglobm 
concentration seems to be stationary or is already increasing, so that 
during the maximal fetal requirements the maternal hemoglobin con- 
centration also increases. In other words, the anemia of pregnancy does 
not seem to be due to the parasitic action of the fetus in removing iron 
from the maternal circulation. 

There is a sharp rise in the hemoglobin and hematocrit concentrations 
post partum, but these are still a little below that reported for nonpreg- 
nant patients, perhaps because our results were only carried to a little 
more than six weeks after deliverv. 

The average serum protein eoncentratiou for normal individuals, based 
on reports in the literature, is 7.5, with a range from 6 to 8.3 per cent. 
The mean serum protein concentration in Jiormal pregnant patients is 
6.5 per cent. The data for serum proteins are presented in Table IV. 
The mean for the serum protein in the first trimester of pregnancy is 
6.8 Gm. per cent, and the avei'ages for the various groups at term are 
approximately the same. There is a decrease in the second trimester 
and an increase after delivery, but when treated statistically these 
changes are not found to be significant. 

Some of the maternal conditions which have been reported as being 
prevented, improved, or cured by calcium and/or vitamin D administra- 
tion are as follows: (1) tetany, muscle cz’amps and backache; (2) 
paresthesias, psychoses, irritability and insomnia: (3) eclampsia and 
pre-eclampsia; (4) edema; (5) hyperemesis gravidarum; (6) dental 
caries (improved in two Aveeks) ; (7) the coagulation time of the blood 
and blood loss of the third stage of labor; (S) thinning of hair; (9) 
varicosities; (10) friable perineum; (11) ante-partum izhlebitis; (12) 
greater strength and Avell-being of the mother; (13) brittleness of nails; 
(14) duration of labor. 

Some of the fetal conditions supposedly amenable to calcium and/oi' 
Autamin D administration are as folloAA'S: (1) intracranial injuries; (2) 
neonatal rickets; (3) better teeth and jaAvs; (4) intrauterine boAving 
of legs disappears in one-fourth to one-half of the usual time; (5) the 
blood loss during circumcision is less. 

Richardson® and other’s state that the administration of calcium or of 
vitamin D Avill decrease the blood loss during the third stage of labor. 
Our results shoAV an almost identical blood loss in all four groups. No 
effect is shoAvn by either the administration of calcium or vitamins A and 
D or both. Bata are giA’cn in Table V. 

Neither is the duration of pregnancy effected by the substances added 
to the diet. The mean for the duration of pregnancy in the control 
group Avas 40.1 AA’eeks and the other three groups Avere essentialh- the 
same. The total AA'oight gain in pregnancy varied considerably in the 
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Table V. Various Data Concerning Pregnancy 



GROUP 

I 

GROUP 

II 

GROUP 

III 

GROUP 

IV 

Deliveries — 36 weeks 

166 

170 

95 

99 

Babies — alive % 

98 

94 

99 

98 

Babies — dead % 

2 

6 

1 

2 

Deliveries — 28 to 36 weeks 

5 

3 

3 

3 

Babies — alive % 

SO 

67 

67 

100 

Babies — dead % 

20 

33 

33 


Abortions — 6 to 28 weeks 

4 

0 

0 

' 0 

Duration of pregnanej' — weeks 

40.1 ± 1.9 

40.2 ±1.5 

40.3 ± 1.8 

40.5 ± 1.2 

Total weight gain — kilo 

9.6 ± 1.2 

10.8 ± 4.2 

11.1 ± 4.0 

11.4 ± 3.9 

Average gain per wk. — Gm. 

478 ± 188 

495 ± 187 

474 ±161 

493 ± 154 

Duration of labor — hours 





Primipara 

13.0 ± 7.1 

15.9 ± 8.5 

13.4 ± 7.5 

16.9 ± 10.3 

Multipara 

7.9 ± 4.2 

1 9.3 ± 6.8 

7.6 ± 4.6 

8.6 ± 5.4 

Blood loss — third stage c.c. 

245 ± 153 

2.38 ± 128 

235 ± 126 

242 ± 100 

Time of onset of lactation, day 

4 

4 

4 

4 


groups. The total Aveiglit gain for the control group was 9.59 kg. while 
each of tlie other three groups showed greater weight gains. These 
added gains in eaeh of the three eases are significant. Just how to ex- 
plain the increased weigiit gain is diffieult especially in those -who took 
the vitamins A and D. If a sufficient amount of the cereal was taken 
it could account for the inerea.sed weight gain. It may be that the 
ingestion of the special cereal or of the vitamins stimulated the appetite 
of the patients resulting in an increased ingestion of food. Our experi- 
ence has been that the weight gain in pregnancy will amount to more 
than 10 kg. if the patients are left to their own choice of food, and it 
will be considerably more than 12 kg. if they are encouraged to eat and 
to drink large amounts of milk. The average gain per week for the 
control group was 478 Gm. and for Gi’oups II, III and IV the means 
were similar. 

The duration of labor for primipara in Group I was 13 hours which 
is much lower than the average 18' hours usually given in textbooks. 
Groups II, III and IV showed significant increases. The average dura- 
tion of labor for multipara in Group I was 7.9, in contrast to the usual 
figure of twelve hours. The te.st groups shoived no marked changes. 

No real differences were shown liy tlie groups with regard to abortions, 
premature and term deliveries and fetal mortality. In these instances 
tlie number of patients was so small tliat no conclusions can be drawn. 

The incidence of some complications of pregnancy in the four groups 
studied are li.sted in Table VI. Some differences can be noted. In post- 


Table VI. Incidence of Complications of Pregnancy— Per Cent 


GROUP I 

Toxemia 

Abniptio placenta 0.0 

Anemia 2.0 

Pyelitis 0 

Post-partiim liemorrliage 7.4 
Morbidity t2.0 

Puerperal infection 8.0 


GROUP II 
5.0 
0.0 
2.S 
1.7 
?.A 
0.5 
.* 5.9 


GROUP III 
14.5 
1.0 
J.l 
0 

3.1 

21.0 


GROUP IV 

4.9 

0 

.3.0 

2.0 

3.0 
13.7 

2.0 
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partuni hemorrhage and puerperal inieetion, the groups fed the special 
diets had a much lower incidence of both of these conditions tlian the 
control group. But Ave hesitate to claim any significance for them fii’st, 
because we feel that for evaluating incidences of conditions the group 
should be much larger, and second, because on the same principle there 
would be discrepancies in the other figures that Avould be hard to ex- 
plain. For instance, the liigher incidence of toxemia and mor1)idity in 
Group III, the group that received the vitamins, is difficult to explain 
when Group IV, which received both the cereal and Autamins A and D, 
has a much loAver incidence. The other conditions listed do not vary 
much. 

Data pertaining to the fetus are giA'en in Table VII. The aA'erage 
birth Aveight of the baby in the control group Avas 3,358 Gm. and the 
Aveights in the other three groups Avere essejitially the same. The exces- 
sive Aveight gain of the mother in the three tests groups could not be 
attributed to increased fetal Aveight and must haA'e been entirely 
maternal tissue. The initial AA’eight loss in Grou]) I AA’as 197 Gm. and 
there Avas no change in any of the three groups. AVe haA'e listed the 
percentage of eases in each group in AAdiieh the babies AA'ere breast fed, 
complimented or sup])lemented. There are differences for the various 
groups and in some instances they are quite striking, but so many factors 
are concerned in the feeding of babies that Ave do not Avish to draAV any 
conclusions from the data. There ax*e certainly no correlations betAveen 
Groups II and lA^, in Avhich each patient received the special cereal, nor 
is there any correlation, insofar as breast feeding is concerned, betAA'een 
Groups III and lA", in Avhich each patient received vitamins A and D. 
Furthermore, the extra Aveight gain of the mother in Groups II, III, and 
lA^ did not increase the number of cases of breast feeding in Groups II 
and lA" but did in Group III. 


T.able tni. A'^^utious Data Concerning the Baby 



GROUP I 

GROUP 

' It 

GROUP III 

(jnoi'P IV 

Baby, birth weight — Gm. 

3358 ± 547 

.3418 ± 

467 

3341 ± 526 

3359 ± 456 

Initial weight loss — Gm. 

197 ± 92 

209 ± 

85 

201 ± 86 

202 ± 85 

Type of feeding: 






Breast — % 

35 

48 


32 

15 

Complementary — % 

52 

44 


58 

65 

Supplementary — % 

13 

S 


10 

20 


Considerable attention has been giA'cn to the relationship between 
calcium intake and the teeth of the mother and the baby, but especially 
tlie former because of the dictum ‘'for CA'cry child a tooth.’’ HoAvever. 
many physicians and dentists still adA'ise their patients to lake calcium 
to preA’ent tooth decay during pregnancy de.spite the Avell-knoA\ni fact 
that once calcium is deposited in the teeth, it cannot bo AvithdraAvn. The 
amounts of calcium salts that are quite often ]n’escril)cd yield a 
ncgligilile amount of calcium. Thus, for one gram of calcium it retiuircs 
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3.5 Gm. of the chloride, 4 Gni. of the acetate, 7.7 Gm. of the lactate, and 
11 Gm. of the gluconate. 

Oberst and Plass" recently reported their metabolic studies made on 
five pregnant patients who were kept in the hospital on adequate diets. 
A pertinent observation made by them was that “in no ease did new 
dental caries develop.” A consistent improvement in the teeth of the 
five patients was noted. This observation by Oberst and Plass has not 
been confirmed. The number of patients is very small and other factors 
have not been excluded. 

Rickets in newborn and young infants has been reported but only 
if the maternal diet was markedly deficient in calcium and vitamin D. 

The difficulty in determining the value in human beings of diets ade- 
quate in both food and vitamin content is illustrated liy the following 
reports. Ross, Perlzweig, and co-AVorker.s® studied a group o£ pregnant 
women in an institution. One series for economic reasons received the 
general diet which was low in milk, butter, eggs, meat, fish, and fresh 
fruits. Another series had a well-balanced diet with adequate amounts 
of vitamins A, B-complex, D, and E, as well as ealeium, phosphorus, and 
iron. They concluded that there was no significant difference between 
the two series as to the incidence of toxemia or concentration of hemo- 
globin and serum protein. 

A preliminary report of the British Minister of Health stated that 
among 4,446 mothers receiving special food, the puerperal death rate was 
0.45; the maternal death rate from associated causes, 0.67 ; and the infant 
death rate (stillbirth and neonatal), 54. Among 9,040 mothers not re- 
ceiving special foods, the corresponding rates were 3.54, 1.33, and 83, 
respectivel 3 L A more careful analj’^sis of the data bj’’ the committee 
indicated that the practical difficulties in the waj- of securing precise 
eomparabilitj’’ between the contrasted groups, having regard to the num- 
ber of possibly relevant factors (age, parity, diet, medical supervision, 
etc.) are so great that it is unlikety that scientificallj’’ adequate conclu- 
sions would be reached. 

Ebbs, Tisdall and Scott® have studied the influence of the prenatal diet 
on both mother and babjL The.v found that there were more cases of 
anemia, toxemia, and threatened miscarriage in the poor diet group. 
The total number of complications in this group was almost double that 
in the gToup who had an adequate diet. However, their figures for 
hemoglobin concentrations, ascorbic acid and phosphatase show no 
significant differences for the patients on various diets. Likewise some 
of their figures for the complications of jiregnancj' either do not .show 
significant differences or the 3 ^ are not consistent. Furthermore, since 
man 3 '- of these complications have a ver 3 ’ low incidence, the number of 
cases used for the stud 3 ' 63 ’’ these investigatoi’s is too small. IMore babies 
from patients who had been on a poor diet required artificial feeding 
and had more of the common complications that occur in the fir.st .six 
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months of life than babies from patients who have received a good diet. 
The authors concluded that their study suggested that the nutrition of 
the mother during the prenatal period influenced to a considerable de- 
gree the whole course of pregnancy and the health of the baby. 

Williams and Fralin^^ analyzed the food intake at home of 514 
patients and found that 58 per cent of the diets were poor, 40 per cent 
were fair and 2 per cent were good. They noted no evidence that toxemia 
occurred more frequentlj^ in the presence of insufficient protein, vitamin 
A or B intake. Thej’- stated that although their series was small, a de- 
ficient diet did not seem to be responsible for abortions, pyelitis, prema- 
ture labor, stillbirths, etc. 

Tompkins^^ in a preliminaiy -report stated that the incidence of 
toxemia was almost seven times greater in patients on a deficient diet. 
The stillbirth and neonatal mortalitj’- rates were also much higher. The 
changes, however, are not significant. Furthermore, the patients in the 
‘ ‘ good’ ’ diet group were all given prenatal care by him while the deficient 
diet group was selected from the files of the hospital. The study would 
be of far more value if he had also given prenatal care to the patients in 
the deficient diet group. 

The chief criticism of the reports by Ross and co-workei-s,® by Ebbs, 
Tisdall and Scott, ^ by Williams and Fralin,^- by Tompkins,^' by Burke 
and co-workers,* b}’’ us and by many other investigators is that there is 
no certainty that the patient ate the food which she said she did. We 
cheeked on several patients and found that the food actually eaten was 
always less in amount, quality and variety tlian stated by the patient. 
Furthermore, no one has had a large enough number of jmtients to mahe 
any changes which occurred significant. A larger number of lialance 
studies, carried out under carefully controlled conditions, is necessary. 

Summary 

We have followed a group of patients throngli pregnancy and the 
puerperium to determine if the addition of calcium, phosphorus, iron, 
or -vutamins A and D to the diet had any effect on the course of preg- 
nancjq prevented complications from developing, or insured a higher 
incidence of normal infants. 

Studies of the serum calcium, phosphorus, and protein, as well as 
hematocrit and hemoglobin showed them to be within normal limits and 
uninfluenced by the foregoing additions to the diet. 

A study of the effect of the additions to the diet on the various com- 
plications of pregnancy showed some dift'erences but no definite conclu- 
sions could be drarni. The dui-ation of labor was certainly not shortened 
by the administration of vitamin D as has been suggested. The addi- 
tions to the diet caused a significant increa.se in maternal weight. 

No significant effects were noted on the fetus that could be attributed 
to the changes in diet. 
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Uiiquestional)ly a proper diet predisposes to better liealtli, to a normal 
pregnancy and to a healthy child, but we believe tliat the value of a diet 
can only be proved by prolonged studies of a large number of pregnant 
women in an institution. 
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THE RELATIONSHIP OF CONGENITAL SYPHILIS TO ABORTION 
AND MISCARRIAGE, AND THE MECHANISM OF 
INTRAUTERINE PROTECTION- 


A. Louis Dippel, M.D., Salt Lake Cita', Utah 

(From the Department of Obstetrics, Johns Hopkins University and Hospital, and 
the Department of Obstetrics and Gynecology, University of Utah) 


T hree decades ago^ syphilis was considered to bo one of the most 
frequent causes of repeated abortion and premature labor, and 
25 years ago, Eoyston- concluded, from a study of 115 aboi’tions in 51 
luetic patients, that syphilis interrupts pregnancy at any and all periods 
of gestation and that syphilitic women abort more than 60 per cent of 
their pregnancies. IMore recently, IMcKelve}' and Turner" found an 
abortion rate of only 5 per cent in a large series of luetic mothers, and 
today the consensus is that syphilis rarely, if ever, causes the termination 
of a pregnancy in its earlier months. 

That syphilis is a factor to be reckoned with in the latter one-half of 
pregnancy was shown by Williams '■* demonstration that lues was the 
etiologic factor in 40 per cent of the Johns Hopkins Hospital dead- 
born premature infants, and in approximately 80 per cent of the 
macerated children. He^ was unable to show that the Spiroclutcin ixillida 
infected the product of conception long before the period of viability 
had been reached. However, IMcCord* has said that he could see no 
reason why tlie organism of syphilis could not lie found in early abor- 
tions and has continued extensive work along this line. It was on ac- 
count of these differences that the present study was begun under the 
direction of the late Dr. J. Whitridge Williams. 

The fetus of each patient who aborted on either the liouse (ward 
and private) or home delivery .service, from February, 1931, tlirougli 
June, 1933, was carefully autopsied and certain internal organs sec- 
tioned and stained with the Levaditi .stain for .spirochetal organisms. 
Thereafter, and until the end of 1939. only those fetuses of mothers 
with syphilis were included in the study. Any patient with a po.sitive 
blood Wassermann or with negative serology following antiluetic ther- 
apy was considered syphilitic. In each instance, utilizing Streeter's 
charts," the anatomic age .of the fetus was determined from its cjuwji- 
heel and crown-rump lengths, preference being given the latter in the 
event of different estimates of gestational age. When available, the 
menstrual age was used for purposes of comparison and for estimating 
the period of retention after fetal death. 

A diagnosis of fetal syphilis was made only whoi .si)iroclieles. ;i,s 
■shown by the Levaditi stain, were found in tlie fetal organs. Evidence 
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lias accumulated to show that there is no other reliable criterion for this 
diagnosis. Thus, Caffej^®* ® has conclusively demonstrated that many 
of the x-ray findings formerly ascribed to syphilis of the long bones 
may be duplicated by other diseases or may represent the deposit of 
some heavj^ metal, as bismuth, used in antisyphilitic treatment of the 
mother. The role played by bismuth in this respect has been confirmed 
by Whitridge.^® The work of Christie” and others has shown that even 
the positive quantitative Wassermann reaetion obtained from cord blood 
is not pathognomonic of fetal syphilis, for the number of circulating 
units of reagin in the bloods of mother and fetus are essentially the 
same. Similar tests must be repeated at intervals upon the infant’s 
blood before one can be certain, from serologj^ that the infant is manu- 
facturing its own reagin. Williams^ and McKelvey® have pointed out 
the dangers in attempting to diagnose congenital syphilis from the 
microscopic appearance of the placenta alone. And McCord” has found 
that the difficulties in diagnosing placental syphilis become increasingly 
more so the farther from term the product of conception is expelled. 
The failure to demonstrate spirochetes in dark-field examination of 
fresh scrapings from the wall of the umbilical vein does not rule out 
fetal syphilis. Furthermore, Siddall” has found that perivascular 
round-cell infiltration of the umbilical vessels is not patliognomonic of 
luetic infection of either the fetus or the funis. There remain, then, 
only careful pediatric follow-up in liveborn fetuses, and the presence 
of spirochetes in autopsied material as reliable criteria for the diagnosis 
of congenital syphilis. 

A careful and systematic search for spirochetes was made in sections 
of liver, lung, adrenal, pancreas and kidney obtained from eveiw fetus 
and stained by the Levaditi method. These internal organs were 
selected for study since Tissier and Girauld” reported finding the para- 
sites in luetic fetuses most abundant in the adrenals, occurring there in 
97.5 per cent of all eases and progressively less common in the lungs, 
pancreas, and liver. The placenta was not routinely examined for 
spirochetes in this study on account of the previous reports b.y 
Trinehese” and Pauli” who state that it may be necessarj^ to examine 
several hundred sections before the typical but sparsel}’’ scattered or- 
ganisms may be recognized with certainty. The kidne 3 ^s were not found 
to be desirable organs for the search of the parasites. The occasional 
section of umbilical cord and long bone, likewise, never contained as 
many organisms as the other tissues; and frequently no typical parasites 
were recognized in bone or funis although they Avere found in great 
abundance in liver, lung, and pancreas. 

No special count of spirochetes Avas made in any of the organs but 
rough comparisons Avere made. No uniformity in preponderance of 
organisms AAms found in any particular internal organ examined, such 
as noted by Tissier and Girauld.” Generally, hoAvever, they Avcre 
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present in largest numbers in the perivascnlar tissues of liver and 
lung. 

The cliaraeteristic morphologj^ of the Spiroclmeta pallida was not 
found in three macerated fetuses from missed abortions. In each one 
of these the very great majority of suspected spirochetes were rela- 
tively short, stocky, and contained few or no undulations, and were 
associated with large numbei’s of granules staining readily with the 
silver preparation. SIcCord*' too, found great variations in the 
morphology of the spirochetes in macerated fetuses and particularly 
those syphilitic fetuses from luetic motliers who had negative blood 
Wassermann reactions. At the time we first noted these, the sugges- 
tion was that they represented dead or dying spirochetal organisms. 
This was confirmed by observing a fresh dark-field specimen and fol- 
lowing the morpliological changes associated uith aging of the prepara- 
tion. In both instances, the abnoi'mal forms noted were similar to those 
described by Warthin and Olseid® as atypical spirochete forms. The 
question of whether these -were involutional or evolutional forms was 
left open by them. 

The literature contains no specific data to indicate that Spirochaeia 
pallida ivill not continue to live indefinitely in the organs of a dead 
fetus, the temperature of which is maintained at normal body levels, as 
occurs in retention in utero. Adair and Schumann''® do say that the 
spirochetes seem to disappear rapidly from dead tissues unless incubated, 
and Gellhorn®® that spirochetes seem to multiply and may retain their 
virulence as late as three days after death. It is knovm, also, that any- 
one handling syphilitic cadavers runs the risk of luetic infection and 
Hoffmann®* in 1927 considered 20 of the 38 reported cases as authentic. 
In 1.5 of the 20 cases, the primary lesion followed autopsies on luetic chil- 
dren and fetuses, all of which came to post-mortem examination uithin 
24 hours after death or delivery. Grigoviev and Jarysheva®® have 
proved that the spirochetes may live for some days in tissues that are 
kept in a refrigerator for they were able to successfully infect rabbits 
from inoculated pieces of livei*, placenta, and umbilical cord of a 
macerated syphilitic fetus after as long as 48 hours of refrigeration. 
A few spirochetes remained alive after the tissue.s imd been kept on 
ice for six to 10 days but inoculations as late as this gave negative re- 
sults. 

Present Study 

For purposes of this study, the gestational periods are divided into 
groups comparing more nearly to the strict medical definitions of aboi-- 
tion and miscarriage rather than to the more loose medical terminology, 
i.c., abortion vill refer to pregnancies terminating before the end of 
the seventeenth gestational week, and miscan-iage between this period 
and the onset of the t\venty-eighth week. The miscarriage group will 
be further divided into early and late subgroujis. 
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In the first part of the study, in which fetuses of both luetic and 
nonluetic patients were included, there were 68 fetuses from 66 non- 
luetic mothers. Two women accounted for four fetuse.s, each woman 
giving birth to nionozygotic twins. The anatomic ages of these 68 
fetuses ran from eight to 27 weeks with the distribution shown in Pig. 1. 
One fetus presented many small but macroscopic pulmonary cysts. 
No other congenital anomalies were found but in two instances a true 
knot of the umbilical cord, which was tightly drawn, might have ac- 
counted for the fetal death. With one exception, all were intrauterine 
pregnancies. Forty fetuses were males and 28 females, a sex ratio of 
143 which compares favorably with all earlier statistics which show a 
sex ratio in abortions higher than the usual birth ratio of 106 males to 
100 females. Thirteen fetuses (nine females and four males) were 
macerated; six of these Avere badly macerated (four females and two 
males) and all Avere apparently authentic cases of missed abortion, AAoth 
one dead fetus retained in utero for 11 AAmeks. 

No spirochetes Avere found in anj' of these 68 fetuses of nonluetic 
AA’omen. This should oAmrrule the objection that if spirocheles Avere 
found in the fetuses of luetic mothers, such .spirochetes might avcII be 
nonspecific organisms. 

During the same period in aaOucIi the aboA'e 68 nonluetic fetuses avci'c 
collected, the pregnancies of 21 syphilitic Avomen terminated in abor- 
tion or miscarriage. In the latter i^art of the study, 46 fetuses Avero 
added for a total of 67 fetuses of luetic mothers. The distribution of 
anatomic ages of these fetuses is included in Fig. 1. One nonmacerated 
fetus presented bilateral macroscopic pulmonary cysts and no spiro- 
chetes AAmre located in its tissues. There Avere no other congenital 
anomalies. Taa'o Avomen deliA'ered tAvins of the dizygotic A'ariety and not 
one of these four fetuses aagis .syphilitic. TAventy-six (16 males and 10 
females) or 38.8 per cent of the 67 fetu-ses Avere macerated and six cases 
Aimre considered cases of missed abortion (four male and Iaa'o female) 
Avith periods of retention ranging from four to 37 AA'ceks. The distribu- 
tion betAveen sexes Avas 31 males and 36 females, a sex ratio of 86 Avhich 
is far beloAv the usually cpioted birth .sex ratio of 106 and the abortion 
ratio of 120 males to 100 females. This is in contrndistinetion to a high 
sex ratio, 171, found in syphilitic fetuses succumbing in utero after 
A’iability has been reached.-® A similarly high sex ratio, 162, AA'as noted- 
in neonatal deaths due to congenital .syphilis. There Avas no i-cady ex- 
planation for these paradoxical apparent susceptibilities of the viable 
male fetuses or neAA'born infants of luetic mothers. Tlic high sex ratio 
in this latter group is more in keeping Avith the Avcll-rccognized relativel.A 
greater immunity of the female to this intection than the male po.s- 
sesses.®'' 

On the basis of the pre.sence of organisms mori)hologica]ly like tho.se 
of Spirocliaetct pallida , a diagnosis of fetal .syphilis Avas made in 36 of 
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llie G7 1‘clusos ol' hu'tic* niolhors who ohovlod ov miscarried, an incidence 
ol‘ 23.88 per eenl. Further In-eakdown reveals that spirochetes were 
l‘o\nid in 14 oi' llie 42 I'otnses of ^Vassermal\n positive mothers, 33.3 
per cent, and in two ol* tlie nine I'rom Wa.«.so]‘mann Jiegative mothers, 
or 22.2 per cent. This confirms the fact that serology rendered neg- 
ative i)y antilnetie thera]\v is no safeguard against congenital syphilis 
in a .suhse(inont jiregnancy. The nsnally (inotcd incidence of con- 
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genital lues in Wassermann negative inotliers is 10 per cent, i.e., one- 
tenth of all congenital luetics are born of AVassermann negative women. 
The number of fetuses with spirochetes is too small to show as a sig- 
nificant statistical graph if presented according to weeks gestational 
age, so they are grouped, in Pig. 2, according to lunar months gesta- 
tion. The cases of this study are compared in the same figure with a 
curve reported by Trinchese’^® and with another curve obtained 
from McCord^" by converting his fetal weight figures into comparable 
anatomic ages. This conversion cannot be considered highly accurate 
since McCord gives no information on presence and extent of macera- 
tion or on periods of retention in utero. 

The series are not entirely comparable since Trinehese'® and McCord'" 
include fetuses of all gestational ages, Avhereas our series includes none 
advanced to viability. AleCord'" includes some cases in which sjT)h- 
ilis was diagnosed on the basis of x-ray findings of the long bones, 
whereas the criterion for fetal syphilis in the other two studies was the 
presence of spirochetes in fetal tissues. Moreover, since McCord’s fig- 
ures Avere obtained by converting birth AA^eights to gestation ages, the 
resultant figures are probably too Ioav because there must have been 
maceration and varjdng periods of intrauterine retention Avith some soft 
tissue absorption. HoAvever, it is significant that fetal sj^philis Avas 
never diagnosed before the sixteenth week of gestation in any one 
of the three studies Avhich represent a total of more than 200 syphilitic 
fetuses. Actually the earliest gestational age in Avhieh spirochetes were 
knoAAm to have been found in fetal tissues aa^s 18 Aveeks — present series 
and Trinchese.'® 

The current series is shoAvn in Pig. 3, AA^here the total number of 
fetuses from luetic mothers is plotted Avith the number of fetuses sIioaa"- 
ing spirochetes in each age group. It Avill be seen that spirochetes AA^ere 
not encountered in 12 fetuses which AA^ere expelled or died in utero at 
anatomic ages ranging from the fourteenth through the seventeenth 
Aveeks of gestation. Roughl}^ 10 per cent of the 29 fetuses from the 
eighteenth through the tAventy-second gestational Aveeks' AA'ere infected, 
Avhereas the incidence of infection in the late miscarriage period Avas 
50 per cent, Avith the highest rate, 66.7 per cent, in the tAA'enty-sixth 
AA^eek. AVliile the number of cases obseiwed is not large enough to make 
the resultant figures statistically reliable, thej^ certainlj" do indicate 
that abortions are rarely, if evei’, the direct result of fetal syphilis; 
that sjTihilis is occasionally responsible for interruption of pregnancy 
in the first one-half of the miscarriage period, and maj^ frequently be 
responsible for such an outcome in the latter part of the miscarriage 
period. A careful analysis of these fetuses AA'ith spirochetes, the as- 
sociated placentas, and the mothers AA'ould be e.ssential to a determina- 
tion of AA-hether such factors as antisyphilitic treatment and blood 
Wassermann reaction are correlated Avith the above figures. 
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Tlie occiuT’cncc of spirocheles in feluses in the tliree divisions of 
t he prcviable period, as previously indicated, is compared in Fig. 4, with 
liie maternal blood ^Yassermanll reaction on tlie one hand, and with 
the amount of antiluetic treatment given the mother during the cur- 
rent pregnancy on tlio other. No eases had adequate antisj'philitic 
thera])y^ for none received as mncli as four grams of ai^splienamine or 
its equivalent, or as many as 12 treatments of an arsenical. In Fig. 4, 



Piff. 3. — Distribution of total number of fetuses of luetic motliers and those fetuses 
in which spirochetes were found grouped according- to anatomic age. 



number of fetuses of syphilitic women and those 
spirochetes grouped according to fetal age and correlated -with 
reaction and wiUi antiluetic treatment given the mothers in 

tiie current pregnancy. 
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it is suggested, from our limited experience, ihnt the chances of fetal 
infection witli spiroclictes are nil irrespective of -whetlier the maternal 
lilood Wassermann is negatiA'e or positive or wliether the mother has or 
has not had antiluetic treatment ivhen she aborts or her fetus sueeumhs 
in utero before the eigliteenth week of gestation. However, it seems 
clear that the Wassermann positive luetic mother must be given some 
arsenic therapy before the eighteenth iveek o?' gestation if syphilitic 
infection of her fetus is to be cei’tainly avoided. Moreover, apparently 
some arsenic therapy, however inadequate it may be, ,if given before the 
eighteenth week, will tend to protect the fetus from the invasion of 
Spirochaeta pallida but Avill not preclude the infection if therapy is 
inadequate. Furthermore, it seems certain that some antiluetic treat- 
ment must be given before the tAventy-thii-d Aveek of pregnancy, ir- 
respective of Avhetlier the maternal serology is negatiA'e or positwe, 
or luetic infection of the fetus mu.st be anticipated in at least 50 per 
cent of the eases terminating before the tAvent^'-eighth Aveek. These in- 
ferences confirm the modern vieAv that antisyphilitic treatment in the 
form of an arsenical should begin in px*egnancy .just as soon as syphilis 
is diagnosed and not delayed CA'en to the tAventieth Aveek of gestation 
as some advocate. 

It has lieen postulated that the reason for tlie greater incidence of 
syphilitic infection of the fetus in the adAmnced pregnancy as against 
that of the pregnancy in progress for le.ss tlian 16 Aveeks, is the greater 
period of time in Avhieh the chorionic Aulli have been exixosed to tlie 
maternal infection by being bathed in blood containing the organisms. 
To this theory, Trinchese’^ has added the fact that the aihovescence of 
the Aulli becomes tremendously increased as gestation adA'ances .so tliat 
at midpregnancy the sui-faee area of tlie placental A'illi is scA'cral 
thousand limes as large as in early pregnanc.A*. He concludes that the 
possibility of fetal infection Avith the Sjnrocliaeta pallida through the 
matei-nal blood rises in the .same i-atio as the increase in surface area 
of chorionic villi. But this latter theory, of course, is not literally 
tenable. 

The early fetal protection from the iiiA-asion of the maternal spiro- 
chetes must be A'icAved from other angles. Beck and Daily-' have set 
forth several sound lines of reasoning. Among these, the.A' aigue that 
the Langhans cells, as long as they are alive and A-igorou.s, undoubtedly 
act as an efficient barrier to the immsion of spirochetes. It is a Acell- 
knoAvn fact that the Langhans la.A'er of chorionic epithelium does not 
normally persist as an intact layer after the si.xteenth Aveek of ])reg- 
nancy. The absence of fetal .syphilis befoi'e this time and its increas- 
ing incidence for appi'oximately 16 Aveeks tJiei’cafter i.s certainly .strongl.v 
suggestive CA'idence of the protectiA'e projierties of these cells Avhich 
themseh'es, or through some product metabolized by them, haA'c the 
capacity to erode and to invade. The di.sappearance of the Langhan.s 
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layer oi' ej)ilhclial cells is by no means a regular oeeurrence aiul various 
degrees of its persistence may be observed long after the usual time 
for its disa]>i)earanec. Near-tei*m, and even term placentas as veil, 
occasionally present tins phenomenon which Hertig-® has designated 
as delayed delamiuation and difl’erentiation. The incidence of this phe- 
nomenon is not known. But, if the theory of Beck and Daily-' is cor- 
rect, we should exiicct to find a lower incidence of spirochetal infection 
of' the fetus in association with tho.se plaeeuts which sliow evidence of 
ilclayed delamination and difl’erentialion than in those not showing 
]icrsistencc of the Langhans cells. 



Fig. 5. — Distribution oC total number of fetuses of luetic women and those fetuses 
with and witiiout congenital s.vphilis correlated with tlie absence or presence of evi- 
dence of delayed delamination and differentiation of the Langhans laver in the corre- 
sponding placentas. 

Our luetic patients whose fetuses contained spirochetes associated 
with and not associated with placentas showing some delay in delamina- 
tion and differentiation are given in Fig. 5. Here it is seen that 50 
per cent of the noninfected fettises of syphilitic mothers tvere associa- 
ted with placentas showing evidence of delayed delamination and dif- 
ferentiation whereas the corresponding figure for fetuses showing 
spirochetes was only 18.75 per cent. We must conclude, then, that the 
Langhans cells do afford a measure of protection to the fetus against the 
maternal luetic infection. Moreover, no patient received more than one- 
third the amount of ai'senic therapy considered necessary to afford mini- 
mum protection to the fetus and there is then no apparent explanation 
for the intrauterine protection other than the Langhans layer of chori- 
onic epithelium. Further ohseiwations along these lines are strongly 
indicated. 

Conclusions 

1. A series of 68 fetuses of nonsyphilitic and 67 of luetic women 
were autopsied and certain tissues searched for the presence of spiro- 
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ehetes. Onlj^ fetuses wliicli had not readied viability were included 
in the study. 

2. Fetal syphilis Avas diagnosed upon the discovery of spirochetes 
in fetal organs. No other criterion Avas considered reliable for the diag- 
nosis from autopsy material. 

3. Spirochetes Avere generally found in largest number in the peri- 
vascular tissues of liver and lungs. Long bone, placenta, and umbilical 
cord were least satisfactory for the search of spirochetes. 

4. The characteristic morphology of the Spirochaeta pallida Avas not 
found in three macerated fetuses from missed abortions. I'hat the 
observed structures Avere dead or d.A’ing spirochetes Avas proved by com- 
parison Avith the changing morphology in an aging dark-field prepara- 
tion. 

5. No spirochetes AA^ere found in tlie stained preparation from the 
68 fetuses of nons3’^philitic AA'omen. 

6. Spirochetes found in the tissues of fetuses from luetic mothers 
(cases in Avhich the blood Wassermann Avas positive as aa^cII as those in 
AAdiich serolog}'- had been rendered negatiAm bj^ therapjO ""'Gre morpholog- 
icallj’’ like the Spirochaeta pallida and AA'ere considered as such since no 
spirochetes of an.y form Avere seen in the fetuses of nonluetic mothers. 

7. Spirochetes Avere found in 16 of the 67 fetuses of luetic mothers, an 
incidence of 23.9 per cent, AAdiieh is the demonstrable role plaj’^ed by 
S3’’philis in the production of abortion and miscarriage in this series. 

8. Spirochetes Avere discovered in 14 of 42 fetuses of Wassermann pos- 
itive mothers, or in 33.3 per cent, and in tAvo of nine fetuses of Wasser- 
mann negative mothers, 22.2 per cent, reaffiianing that negative serology 
folloAAung antiluetic therap.v is no assurance against congenital sj^hilis. 

9. Spirochetes Avere not found in fetal tissues prior to the eighteenth 
Aveek of gestation, i.e., in the abortion period. The incidence of fetal 
infection Avith spirochetes aa^s found to rise from 10 per cent in the first 
one-half of the miscarriage period to 50 per cent in the latter one-half 
of that period AAuth the highest incidence (66.7 per cent) in the tAA'entA'- 
sixth Aveek. Appropriate conclusions relative to the role plaA'ed ly 
s.ATihilis in terminating pregnancies before viabilitj’- are draAvn. 

10. The limited material of this studj’' suggests that there is some 
natural protection of the fetus against sj'philis dui’ing the first 17 Avecks 
of pregnancj'. Hoavca'Ci-, AVassermann positive mothers must receive 
therapy before the eighteenth AA'eek if their fetuses are to be guarded 
against s.A'philitic infection, and both AYassermann positiA^e and nega- 
tiA'e graA-ida must iiave therapy before the tAventy-third AA'eek or approx- 
imatelA’ 50 per cent of Iheir fetirses can be e.xpected to be infected be- 
fore A'iability is reached. This confirms the modern teaching that anti- 
SA'philitic treatment must be started earh- in pi-egnancA' and ceifainl.A' 
before the cightcentli Aveck of gestation. 
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11. Evidence is ofl’oi'ed lo show that Ihe Langlians layer ol chorionic 
epithelium affords appreciable protection of the fetus against the in- 
vasion of the Spirochaeia pallida, even after the sixteenth gestational 
week. At this late stage it is in the form of delayed delamination and 
differentiation of the Langhans cells. 

Acknowledgment is hereby given Mrs. Vir^nia Poor Walton, Technician for tlie 
Pathology Laboratory of the Department of Obstetrics, Johns Hopkins Hospital, for 
diligence in preparing a fine quality of Levaditi stained sections for this study. 
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MYOMETRIAL HYPERTROPHY (SO-CALLED FIBROSIS UTERI)- 

John T. Williams, M.D., and Thomas D. Kinney, M.D., Boston, Mass. 

(From the Gynecological Service aiid the Mallory Insiitnte of Pathology of the 

Boston City Hospital) 

P ATIENTS suffering from uterine bleeding associated with a .s.yiii- 
metrieally enlarged, thick-walled uterus with little or no endometrial 
hypertrophy are quite frequently seen in the gynecological clinic. Vari- 
ous diagnoses have been applied to these uteri: filirosis uteri, chronic 
metritis, arteriosclerosis uteri, metrorrhagia myopathica, etc. 

The symptomatology and the clinical appearances have been well de- 
scribed by many writers as far back as Scanzoni^ in 1863. There has 
been, however, wide difference of opinion both as to the pathologic 
processes involved and the etiology of this condition. The writers feel 
that they are able to present a clear picture of the histological findings 
without, however, being entirely certain of all the etiologic factors. 

The material studied in this investigation consisted of ten uteri re- 
moved in patients upon whom a clinical diagnosis of fibroid tumor had 
been made. At operation, however, the uterus was found to be sym- 
metrically enlarged witli thickened walls but -without localized tumor 
formation. 

The clinical picture was quite clear cut. The patients ranged in age 
from 37 to 51 with one exception. This exception Avas a woman of 25 
Avho had previously undergone a double salpingectomy Avith conserva- 
tion of the ovaries, for peh'ic inflammation. It Avould seem, therefore, 
that this condition Avas A’ery nearly confined to the premenopausal 
decade. 

All Avere multiparous AA'omen; tAvo had borne six children each, one 
four, three tAvo, one a single child, and one AA'^as mei-ely stated to have 
been a multipara. 

The symptoms in each ease AA'ere prolonged uteilne bleeding extend- 
ing beyond or occurring betAveen the normal menstrual ])eriods, but not 
excessive in amount. Idle history most frequently given Avas a pro- 
longed but not profuse floAv often beginning A\dth a menstrual iieriod 
commencing slightly eai'lier than the expected date and eoniinuing for 
tAVO or three Aveeks up to entrance to the hospital. One patient had 
suffered from a profuse flow exevy tAvo AA'eeks for fiA^e yeai-s, and one 
had been curetted for a similar episode tAvo years pi-eA'iously Avith 
temporary relief. IMost of the patients came to the ho.spital quite 
early for their abnormal bleeding. 

•Ro.kI at a mpetin;; of the 01).«tc-trical Society of Ho.ston. April 20. 
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Seaiizoni' dcseribecl the symptomatology and gross appearances of 
this condition quite accurately in 1863. Hoivei'cr, he scorned the 
microscope as a new i'angled instrument which Avas quite useless to a 
clinician. Scanzoni. as did many after him, thought the condition he 
found to 1)0 chronic intlammatory in origin and called it chronic metritis. 

Lorenz" from Theilhaber's clinic in ifunich described under the name 
chronic metritis nine cases in considerable detail. He thought that he 
had demonstrated an increa.se in the fibrous tissue elements of the uterus 
and his article was illustrated by several beautiful plates. HoAvever, at 
that time (1903) he did not have available the more recent connective 
tissue .strains. 

Soon after the turn of the century the term chronic metritis was dis- 
carded for the newer concept of "fibrosis uteri.” In 1915 Berkeley 
and Bouncy^ wi-ote of ‘‘fibrotie metritis” a disease in ivliich the muscle 
of the uteiTis is largely replaeed by fibrous tissue. 

Blair-BelB in 1917 applied the term fibrosis uteri to the large hard 
uterus often found in ivomen 35 to 40 years of age. He observed that 
these Avomen had the symptoms of leucorrhea, menorrhagia and occa- 
sionally metro.staxis. Histologically he said that the Avails of the 
uterus Avere largely composed of fibrous tissue. He observed that the 
cndometi’ium shoAved glandular hypertrophy, the glands being large 
and dilated, a condition almost iiiA'ariably associated Aiith bleeding. 
Blair-Bell attributed the conditions Avhieh he described to uterine in- 
fection subsequent to parturition. 

Hartiiv' and Reinecke" described aiteriosclerosis of the vessels of 
the uterine Avail and thought that this Avas the primary cause of the 
pathology present in these uteri. Palmer Findlay," hoAvever, in an ex- 
tensive analysis of the literature and fi-om his own observations re- 
futed the idea that arteriosclerosis Avas the essential pathologic process. 
He, hoAvever, also believed that an increase in fibrous tissue Avas the 
chief lesion to be found. 

There Avere others Avho described hypertrophy of the muscular ele- 
ment of the uterine Avail. Apparently the first of these Avas Klebs® in 
1870. In 1907 W. Fletcher ShaAA'® made a careful microscopic study 
of 38 uteri Avhich had been extirpated for Avhat he termed "chronic 
metritis” and concluded that these uteri shoAved a simple hypertrophy 
of the myometrium and not a connectiA’e tis.sue hyperplasia. The per- 
centage of connective tissue in the uterine Avail he stated A'aried but 
the aA'erage amount Avas not OA’er 0.8 per cent higher than in normal 
parous uteri. 

Present day gynecologic Avriters, preoccupied perhaps Avith the fasci- 
nating study of hormonal changes in the endometrial cycle and their 
relation to abnormal bleeding, have ignored the existence of pathologic 
changes in the muscular portion of the uterine Avail. NoAmk,'® hoAv- 
ever, mentions both fibrosis uteri and hypertrophy of the uterus as 
poorly defined terms AA^hich both gyneeologi.sts and pathologists Avill 
ditfer in their use of, some not recognizing that such conditions exist. 

It Avill be seen as the microscopic studies made by one of us (T. D. 
Kinney) are described that Klebs® and ShaAv® Avere essentially correct 
in their observation. Before proceeding to these, hoAvever, a brief sum- 
mary of the symptoms and clinical findings in each case Avill be aiven. 



382 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Clinical Histories 

Case 1. — (Hospital No. 962952.) Mrs. A. G., was admitted on Novem- 
ber 11, 1939. Contrary to the folloAving eases, this patient had suffered 
some diminution in her menstrual flow but on examination by her physi- 
cian a diagnosis of uterine fibroid had been made and the patient re- 
ferred to the hospital. She was 45 years old, married and had given 
birth to three children normally. Her past history was otherwise 
negative. 

Examination showed a large symmetrical uterus which was also 
diagnosed as a leiomyoma probably of the submucous type on admis- 
sion to the hospital. A hysterectomy was performed on December 6, 
and a large thick-walled, sj^mmetrieal uterus was found with no local 
tumor formation. The patient made a good postoperative recovery for 
seven days, running a normal temperature and having no distention. 
On the morning of the eighth day, she was suddenly attacked with 
preeordial pain and died in a few minutes. Autopsy permission was 
refused. A diagnosis of coronary embolism probably was made. 

Case 2. — (Hospital No. 976305.) Mrs. C. M., was admitted on Marcli 
21, 1940. She was a 39-year-old widow who had given birth to two full- 
term children, the first delivered by forceps, the second normally. She 
had had no serious illnesses or surgical operations. 

For a year and a half before admission she had noticed some staining 
between periods and a distinct increase in the regular menstrual flow. 
Examination showed a sjunmetrically enlarged uterus which was re- 
moved by hysterectomy on March 23. She made a good recovery from 
the operation and was discharged on the twelfth day. 

Case 3. — (Hospital No. 1019889.) Mrs. A. J., was admitted on April 
3, 1940. She was a 49-year-old married woman. The hospital record 
states that she was a multipara but the number of children to whom she 
had given birth was not mentioned. Previous history showed that_ in 
1934 she had been operated upon for retroversion, a uterine suspension 
having been performed and the appendix removed. 

Her catamenia were regular and normal and her chief complaint was 
a healing doivn sensation in the pelvis, especially when on her feet. An 
enlarged prolapsed uterus was found and also a relaxed vaginal outlet. 
The uterus was removed by supravaginal hysterectomy and subsequently 
a repair of cystocele and rectocele perfonned. She made a good recovery 
and was discharged in good condition. 

Case 4. — (Hospital No. 976789.) Mrs. H. C., admitted on April 9, 
1940. This patient was a 51-year-old married woman who had had six 
normal deliveries, the last one twelve years previously. An appendec- 
tomy had been done 22 years before entrance to hospital. 

Her menstrual life had begun at 14, and had been regular and normal 
up to one month before admission Avhen two weeks after completing her 
regular menstnial pei’iod, she started to flow again and continued to flow 
profusely for three weeks, at which time she entered the hospital. 

On examination she was found to have a sjunmetrically, slightly en- 
larged uterus which was removed on April 27. She made a good post- 
operative recovery and was discharged on the twelfth day. 
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Case 5— (Hospital No. 975123.) Mrs. I. C., was admitted on Marcli 
12, 1940. She was a 46-year-old married woman who had had four fnU- 
term normal deliveries and one miscarriage. She had also been operated 
upon for I’emoval of an ovarian cyst two years before admission. Men- 
strual history had always been regular at 28-day intervals but from 7 
to 10 days in duration. 

Three weehs before admission slie had started to menstruate appar- 
ently normally Init continued to flow freely up to the time of entrance to 
the hospital. Examination shoived a modei’ately enlarged, sjonmetrical 
uterus. 

A hystereelomj’ was done on iilarch 12, and a thick-walled, sjunmetri- 
cal uterus was removed. Slie liiade a good convalescence and was dis- 
charged on the twelfth postoperative day. 

Case 6. — (Hospital No. 1015051.) Jlrs. R. T., was admitted on Feb- 
ruary 2, 1941. She was a 25-year-old married woman who had given 
birth to two children normally. Her past histoiy also revealed an ap- 
pendectomy in 1935, an operation for osteoma of the thigh in 1936, and 
in 1939, a dilatation and curettage and a bilateral salpingectomy. 

Since the .birth of her last child seven years before she had suffered 
bilateral low abdominal pain and metrarrhagia and menorrhagia. The 
dilatation and curettage performed two years before had not relieved 
this nor had the bilateral salpingectomy. 

The uterus was found to be smnmetrically enlarged and was removed 
by supravaginal hysterectomy. She made a good recovery from opera- 
tion and was discharged on tlio twelfth day. 

Case 7. — (Hospital No. 1040816.) i\Irs. G. W. D., was admitted 
August 19, 1941. This patient was a 37-3mar-old divorced woman who 
had had one normal delivery and no surgical operations or serious ill- 
nesses. Her menstrual life had begun at 16; catamenia had varied in 
in intervals from 21 to 28 days, five to six days in duration, with first- 
day pain up to the present illness. 

Her present illness began seven years before admission- with the men- 
strual periods starting six to seven days early, becoming more profuse in 
amount and with some interm enstrual bleeding. She had bled profusely 
for 9 days before entrance. 

Examination showed a slightly enlarged, symmetrical uterus. She 
was curetted immediately upon entrance because of the severity of the 
flow. Six days later, on August 25, a supravaginal hysterectomy was 
done. Following operation the patient ran an elevated pulse and tem- 
perature with increasing abdominal distention and vomiting. She died 
on the third day of a fulminating general peritonitis. 

Case 8. — (Hospital No. 1039070.) Mrs. J. F., was admitted on Sep- 
tember 9, 1941. This patient was a 46-year-old married woman who had 
given birth to six full-term babies normally. She had undergone three 
operations for osteomyelitis of the leg in childhood and had had a Iddney 
operation. Her menstrual life had begun at 14 and had been normal up 
to 5 years before entrance to the hospital. 

Since the birth of her last child five years previously, her catamenia 
had occurred every two weeks and had been profuse and prolonged and 
somewhat painful. The uterus was sjunmetrical and was estimated to be 
about two and one-half times normal size. 
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A hysterectoiiiY Avas done and after a someAA'liat ]irolonged convales- 
cence due to Avound infection the patient Avas discharged on Octolier 
10. 1941. 

Case 9. — (Hospital No. 796589.) Mrs. A. D., AA’as admitted on Sep- 
tember 11, 1941. She AA'as a 46-year-old married AA'oman Aidio had had 
three normal fnll-term deliA’^eries. Her appendix had been removed in 
1936. Her menstrual life had begun at 15 and had never been regular in 
occurrence but had been normal in amount. 

Three Aveeks before admission she began to bleed one Aveek in advance 
of the expected date of menstruation and had continued to Aoav moder- 
ately until coming into the ho.snital. .Examination shoAved a slightly 
enlarged symmetrical uterus. Tliis Avas removed by supravaginal hys- 
terectomy from Avhieh the patient made an excellent recoAmry and Avas. 
discharged on the tAA-^elfth day. 

Case 10. — (Hospital No. 1042899.) Mrs. M. C., Avas admitted on 
August 13, 1941. This patient A\'as a 48-year-old married Avoman aa'Iio 
had gNen birth normally to three fnll-term babies. In 1925 she had 
undergone a suspension of the uterus and appendectomy, and in 1940 a 
perineorrhaphy. Her menstrual life had begun at 12 and had been 
normal and regular up to the present floAV. 

Beginning Avith the regular time for the onset of menstruation she had 
stai’ted to floAV profusely and continued for 14 days up to admission to 
the hospital. She Avas bleeding from the uterus cpiite freely on entrance. 
The uterus Avas enlarged and symmetrical. It Avas removed by supra- 
vaginal hj’-stereetomy on October 16 and the patient made a good recoA'- 
ery and Avas discharged on the eleventh day. 

Pathology 

The uterus in these eases presented a rather uniform ])icture. The 
most striking feature Avas the thickness of the uterine Avail. In the 
present scries of ten cases, the Avidth Amried from 1.6 cm. to 3 cm.. 
AAdiile the aA’erage thickness Avas 2.3 cm. This Avas particularly striking 
Avhen it is remembered that the normal ntei'ine Avail aA^erages 1 cm. in 
thickness. The uteri Avere enlarged in these cases and the aA'erage size 
Avas 8.2 by 6.1 by 4.2 cm. exclusive of cervix. This again should be 
contrasted Avith the normal figures of 5 by 4.4 by 2.2 cm. The Avail 
itself appeared on gross examination to be quite firm and pale, and 
pink-Avhite in color. The endometrium did not appear to be gi'ossly 
altered, and measured from 1 to 3 mm. in thickness, apparently de- 
pending upon the phase of the endometrial cycle. 

On microscopic examination, the usual layers of the myometrium 
could be distinguished, i.e.. the stratum submucosum, the stratum A-a.s- 
eulare, the stratum supi-avasculare. and the sti-alnm subserosum, and 
could iLsually be identified Avithout difficulty. 'When the structure Avas 
studied in detail, the muscle fibers appeared larger than in the noianal 
uterus. 

The Avidth of muscle fibers in the uterus iu the pi'esent series Avas 
measured. These sections, as aa'cII as the sections in the conti-ol grouirs, 
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Avei’c fixed in aleofiol-formalin and stained Avitli hematoxylin and 
pliloxine. It was felt tliat while some shrinkage of the muscle fibers 
would occur from the use of the fixative, and that the measurements of 
the muscle fibers obtained would be relative ones and not true measure- 
ments. the same factors would be present for both the present group 



Fig:. 1. — Section of normal uterine wall. Hematoxylin and eosin stain. X700. 

and the control group. In measuring the muscle fibers an efleort was 
made to use consecutive fibers Avhenever they could be identified. 
While there was a wide variation in the width of the individual fibers, 
the average width of the muscle fibers of the uteri in this series A'aried 
from 4.81 to 6.17 microns in wddth. 

A control group of negathm uteri from patients in the similar age 
group was studied. The average width of the muscle fibers in individ- 
ual uteri in this series measured from 3.36 to 4.35 microns in width. 
In other words, the average width of the muscle fibers in this group of 
uteri was 2.22 microns greater in width than those in the control uteri. 
The number of muscle fibers rvas counted in both eases under con- 
sideration and the control series. In the latter group, the average 
number of fibers in individual uteri varied from 10.7 to 16.6 fibers per 
unit, measured on an average of 14 muscle fibers per unit for the con- 
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trol series. In the former group of cases, the number of fibers in in- 
dividual uteri varied from 10.2 to 17.6 muscle fillers per unit, while the 
average number per unit for this group was 13.7. In brief, there ap- 
peared to he no significant ditferenee in the actual number of muscle 
fibers present. 

Sections ivere stained with Mallory’s aniline blue and imn Gieson’s 
stain, in an effort to determine if the interstitial fibrous tissue of the 
myometrium was increased. It Avas concluded there Avas no definite 
increase in the fibrous tissue. There Avas no increase in the number of 
blood A^essels, although the A^essel Avails Avere someAvhat thickened. 



Pig:. 2. — Section of uterine wall showing inyometrial liyperplasia. Hematoxylin and 

eosin stain. X700. 


From the aboA^e findings, i.e., the actual increase in the Avidth of the 
muscle fibers, the absence of increase in the number of fibers per unit 
Avidth of the uterine Avail, and the failure to demonstrate an increase in 
fibrous tissue, it Avould seem that the increase in size of this group of 
uteri is due to the increase in size of the muscle fibers. 

The one prominent symptom in these patients Avas abnormal uterine 
bleeding, occurring in the premenopausal decade. ShaAv” spoke of a 
triad of bleeding, pain, and leucorrhea. In our observation pain has 
been absent and leucorrhea, Avhen present, could be definitely traced 
to infection of the endocerA'ical glands and Avas considered to be an 
incidental, rather than an integi'al, sjTnptom. 
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As previousl}'^ stated, the etiology is not altogether clear. Mnlti- 
paritj^ and age are the constant factors. 

Infection, puerperal or postpuerperal, was believed to be an impor- 
tant factor by Blair-Bell^ and a contributory factor by ShaAV.® It is 
evident that most of the earlier Avriters thought of the condition as a 
chronic inflammatory process. There is nothing in the history or in 
the microscopic findings in our cases to point to infection or to chronic 
inflammation as etiologic factors. 

SubiiiA'olution has been given prominence as an etiologic factor by 
Serfert,^^ ShaAv,® Novak^® and others. The chief points in favor of 
subinAmlution as a causatiAm element are, first, the uniform multiparity 
of the patients, and second, the demonstrated fact that the uterine 
enlargement is due to an increase in the size of the muscle fibers. 
Novak points out that there is still a difference of opinion as to AA^hether 
normal inA'olution of the uterus is brought about by a great reduction 
in the cytoplasm of the indiAudual cells, or ])y a diminution in the num- 
ber of muscle cells. SubiuA'olution certainly cannot be ruled out on the 
basis of present knoAAdedge. 

EirdocriiAe influences must also be taken into consideration as pos- 
sible etiologic fifetors. The time of life at Avhich this condition is 
found, and the hemorrhagic symptoms are all of suggestive importance. 
It seems fairly certain that approaching the actual development of the 
menopause there is a diminution in the secretion of progestin resulting 
in a relatwe if not actual estrogen excess. As is knoAvn, estrogen 
causes an increase in the size of the uterus. It is possible that this may 
be an etiologic factor in the present cases. Confirmation AAdll aAvait 
estrogenic studies. 

Although the myometrial hypertrophy is a constant finding in this 
group of uteri, it is evident that the actual mechanism of the uterine 
bleeding remains unexplained. It should also be emphasized that no 
constant histologic abnormalities could be denAonstrated in the OAmries 
or endometrium. 

In Anew of the present findings in this group of cases, it is apparent 
that the name “fibrosis uteri” is a misnomer, as eAudenee has been 
offered that there is no increase in the fibrous tissue but that the en- 
largement of the uterus is due to an actual increase in the size of the 
muscle fibers. For this reason it is suggested that the term “myo- 
metrial hjTAertrophy ” be applied to these cases, at least until such time 
as the etiologic factor is definitely knoAvn. 

Summary 

1. Ten eases of a distinct clinical entity consisting of patients suf- 
fering from uterine bleeding associated AAdth a symmetrically enlarged, 
thick-Avalled uterus Avith little or Jio endometrial hyperplasia. 

2. Evidence is presented that the increase in size of the uterus is 
due to a hypertrophy of the muscle fibers of the myometrium. 
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3. Various theories concerning the etiology of this condition are dis- 
cussed. It is suggested that this condition may represent ait estrogen 
effect. 

4. The name “myometrial hyiiertrophy” is sugge.sted for this con- 
dition in lieu of the previous terms: fibrosis uteri, chronic metritis, 
arteriosclerosis uteri, and metrorrhagia myopathica. 
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ORAL ADMINISTRATION OF PYRIDOXINS HYDROCHLORIDE 
IN THE TREATMENT OF NAUSEA AND 
VOMITING OF PREGNANCY* 


B. Bernard Weinstein, M.D., Zachary Wohl, Cteorge J. 

]\[lTCHELE, AND GeORGE P. SuSTENDAL, jM.D., NeW ORLEANS, La. 

(From ihc Departments of Gi'oss Anatomp, Gynecology and Ohstetrics, School of 
Medicine, Tnlanc University ; Hutchinson Clinic, Tnlane University ; 
Obstetrical Clinics of Charity Hospital of LouisiaJia 
and Touro Infirmary) 


T he successful control of nausea and voniitinfi' of pregnanej" -wliicli 
we previously obtained witb tbe use of pyridoxine hydrochloride 
(B„) administered parenterally' led us to investigate the efficiency of 
the orally administered drug in the control of those symptoms. We 
report here the results in 78 cases. 

In order to evaluate the results more accurately an attempt was 
made to grade the severity of nausea and vomiting present; morning 
nausea was considered 1+ (group 1) ; nausea extending throughout the 
day 2+ (group 2); nausea and occasional vomiting 3+ (group 3); 
nausea and vomiting of a degree prohibiting the retention of any fluids 
or solids 4+ (group 4). While most of the patients (52) fall into 
groups 1 and 2, the response of therapy was seemingly not dependent 
upon the severity of nausea and vomiting present, since several pa- 
tients of group 4 responded as readily as those of group 1, while an 
occasional patient of group 1 failed to respond to therapy (Table I). 

In all eases in group 1 an initial dose of 1 tablet (10 mg.) three times 
daily was used, the dosage being increased or deci-eased as necessary. 
Patients of group 2 received an initial dose of 2 tablets three times 
daily, rvhile those of group 3 receir'ed 2 tablets three or four times 
daily. The patients classed in the 4+ group of necessity were first 
treated by hypodermically administered pyridoxine hydrochloride in 
doses of 100 mg. daily until vomiting Avas controlled and then main- 
tained on oral dosage of 2 tablets four times daily. Some patients 
(especially groups 1 and 2) responded favorably within 24 to 48 hours 
and to as small a total dosage as 30 mg. In many cases 72 hours Avere 
required before symptoms Avere controlled. The largest total oral dos- 
age given to any one patient Avas 2,500 mg. The largest combined oral 
and intramuscular total dosage giA'en to any one patient Avas 2,280 mg. 
It may be noted that the large total dosage of oral drug in patients of 
groups 1 and 2 Avas not given through necessity, but because it Avas 
usually continued l)y the patient out of choice for a period of time 
after all symptoms had ceased. 


*n>‘ri(Ioxine hydrochloride was supplied through the courtesy 
soach Department of the AA'inllirop Chemical Company. 
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Table I — Group I 


(Graded as 1+, Morning Nausea Only) 


NO. 

OF PA- 
TIENT 

DOSAGE 

(1 TABLET = 10 XIG.) 

TOTAL 

DOSAGE 

PRIOR 

TO 

RELIEF 

TOTAL 

DOSAGE 

RESULTS 


30 mg. daily 

60 mg. 


Good 


30 mg. daily 

90 mg. 

wwiilHIH 

Good 


30 mg. daily 

60 mg. 


Good 


30 mg. daily 

120 mg. 

S40 mg. 

Good 


30 mg. daily 


H i i09 

Good 

6 

30 mg. daily 

60 mg. 


Good 

7 

30 mg. daily 

120 mg. 

Ki llnHl 

Good 

8 

30 rag. daily 

30 mg. 

B I ifShfl 

Good 

9 

30 mg. daily 

30 mg. 

B i iltRs 

Good 

10 

30 mg. daily 

60 mg. 

B i ilSra 

Good 

11 

30 mg. daily first 4 da 3 ’s ; 60 mg. 
daily thereafter 

600 mg. 

1,840 mg. 

Patient never completelj' 
relieved by B,, therapy, 
though dosage was in- 
creased to 60 mg. ; simple 
sedation alone did not 
suffice, but complete re- 
lief was obtained with Be 
and phenobarbitol 

12 

30 mg. dailj’ first 4 daj’s; 60 mg. 
dailj- thereafter 

90 mg. 

630 mg 

Good 

18 

30 mg. dail 3 ' first 4 days ; 60 mg. 
dailj' thereafter 

30 mg. 

420 mg. 

Good 

14 

30 mg. dailj' first 4 daj's ; 60 mg. 
dailj' thereafter 

120 mg. 

630 mg. 

Good 

15 

30 mg. dailj' first 4 daj's ; 60 mg. 
dailj' thereafter 

150 mg. 

630 mg. 

Good 

16 

30 mg. daily first 4 days ; 60 mg. 
dailj' thereafter 

180 mg. 

630 mg. 

Good 

17 

30 mg. daily first 4 daj’s ; 60 mg. 
daily thereafter 

30 mg. 

210 mg. 

Good 

18 

30 mg. dailj' first 4 daj's ; 60 mg. 
dailj' thereafter 

60 mg. 

420 mg. 

Good 

19 

30 mg. dailj' first 4 daj's; 60 mg. 
daily thereafter 

60 mg. 

420 rag. 

Good 

20 

30 mg. dailj' first 3 daj's ; 60 mg. 
daily thereafter 

930 mg. 

1,600 mg. 

See note for patient No. 11 

21 

30 mg. dailj' first 3 daj's; 60 mg. 
daily thereafter 

30 mg. 


Good 

22 

30 mg. dailj' first 3 daj's ; 00 mg. 
dailj' thereafter 

30 mg. 


Good 

23 

30 mg. dailj' first 3 daj's; 60 mg. 
dailj' thereafter 

120 mg. 


Good 

24 

30 mg. dailj' first 3 daj's ; 60 mg. 
dailj' thereafter 

90 mg. 


Good 

25 

30 mg. dailj' first 3 daj's ; 60 mg. 
dailj' thereafter 

60 mg. 


Good 

26 

30 mg. dailj' first 3 daj's ; 60 mg. 
or 80 mg. daily thereafter 

460 mg. 

1,600 nig. 

See note for patient No. 1 1 

27 

30 mg. daily first 3 daj's ; 60 mg. 
or SO mg. daily tliereafter 

60 mg. 


Good 

28 

30 mg. dailj' first 3 days ; 60 mg. 
or 80 mg. daily thereafter 

90 mg. 


Good 

29 

30 mg. dailj' first 3 daj's ; 60 mg. 
or SO mg. daily thereafter 


420 mg. 

Good 

30 

30 mg. dailj' first 3 daj's ; 60 mg. 
or So mg. daily thereafter 



Good 

31 

30 mg. dailj' first 3 daj's ; GO mg. 
or SO mg. dailj' thereafter 

ISO mg. 

S40 mg. 

Good 
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Table I — Cokt’d 


NO. 

OF PA- 
TIENT 

DOSAGE 

(1 TiVBLET = 10 MG.) 

1 

TOTAti 

DOSAGE 

1 PRIOR 

TO 

RELIEF 

1 ■ 

TOTAL 

DOSAGE 

RESULTS 

32 

30 mg. daily first 3 daj’S ; GO mg. 
or 80 mg. daily thereafter 

210 mg. 

840 mg. 

Good 

33 

30 mg. daily first 3 days ; 60 mg. 
or SO mg. daily thereafter 

60 mg. 

420 mg. 

Good 

34 

30 mg. daily first 3 days ; 60 mg. 
or SO mg, daily thereafter 

90 mg. 1 

420 mg. 

Good 

35 

1 

30 mg. daily first 3 days; 60 mg. j 
or 80 mg. daily thereafter 1 

60 mg. 

i 

420 mg. 

Good 

36 

30 mg. daily first 3 days ; 60 mg. 
or 80 mg. daily thereafter ! 

90 mg. i 

630 mg. 

Good 

37 

30 mg. daily first 3 days ; 60 mg. ! 
or 80 mfir. daily thereafter 

120 mg. 

630 mg. 

Good 


The response to therapy is usually prompt. In group 1 the patients 
usually reported being symptom free ivithin 48 hours, and a few were 
relieved within the first 24 hours; several required 72 hours or more. 
The most persistent case in group 1 (patient 11) did not become symp- 
tom free until the tenth day (Table I). This patient particularly in- 
terested us since she did not become completely relieved on either 
simple sedation (phenobarbitol, gr. Yo t.i.d.) alone or on pyridoxine 
hydrochloride alone, though after 72 hours on combined therapy she 
was completely relieved. This was not an isolated observation since 
it was repeated in two other instances (patients 20 and 26). The re- 
sults obtained in this group while good are not too impressive, since 
this type of patient frequently responds well to simple sedation. How- 
ever, the rapidity of response to therapy is noteworthy. The rather 

Table II — Group II 


(Graded as 2+, Nat'sea Extending Thkoi-ghout the Day) 


NO. OP 

PATIENT 

DOSAGE 
(1 TABLET 
= 10 MG.) 

1 TOTAL DOSAGE 

1 PRIOR TO 

RELIEF 

i 

TOTAL DOSAGE ! 

RESULTS 

1 

60 mg. 

180 mg. 

840 mg. 

Good 

2 

60 mg. 

180 mg. 

840 mg. 

Good 

3 

80 mg. 

320 mg. 

1,680 mg. 

Good 

4 

60 mg. 

120 mg. 

840 mg. 

Good 

5 

80 mg. 

240 mg. 

1,080 mg. 

Good 

6 

SO mg. 

240 mg. 

1,680 mg. 

Good 

7 

60 mg. 

300 mg. 

1,260 mg. 

Good 

8 

60 mg. 

120 mg. 

840 mg. 1 

Good 

9 

60 mg. 

ISO mg. 

840 mg. 

Good 

10 

60 mg. 

ISO mg. 

840 mg. 

Good 

11 

SO mg. 

800 mg. 

2,240 mg. 

Continued to haye occasional 
periods of nausea through- 
out four weeks of therapv 

12 

i^K S S 

400 mg. 

1,680 mg. 

Good 

13 


240 mg. 

840 mg. 

Good 

14 


180 mg. 

840 mg. 

Good 

15 


180 mg. 

420 mg. 

Good 

16 

SO mg. 

320 mg. 

1,680 mg. 

Good 

17 

60 mg. 

360 mg. 

840 mg. 

Good 

IS 

60 mg. 

300 mg. 

840 mg. 

Good 
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large total dosages of given to these patients is attributable to their 
continuation of therapy long after cessation of symptoms. The ex- 
cellent response of patients with more severe sjnnptoms (groups 2, 3, 
4) is more striking, and the results obtained in group 4 are particu- 
larly interesting. The daily dosage given in these groups is usually 
larger than in group 1, but the dosage effective for relief Avas in many 
instances relatively small (see Tables II, III, Rt"). The response of the 
group 3 and 4 patients is particularly gratifying since such patients 
who in the past Avere frequently hospitalized may now to a large de- 
gree be adequately and economically treated at home. 

Table III — Group III 


(Graded as 3+, Nausea akd Occasional Vojiiting) 


NO. OF 

PATIENT 

dosage 
(1 tablet 
= 10 mg.) 

TOTAL DOSAGE 

PRIOR TO RELIEF 

TOTAL DOSAGE 

RESULTS 

1 

60 mg. 

1 80 mg. 

1,680 mg. 

Good 

2 

80 mg. 

800 mg. 

2,240 mg. 

Only partial relief ; occasion- 
al nausea and vomiting 

.3 

60 mg. 

240 mg. 

1 ,260 mg. 

Good 

4 

60 mg. 

240 mg. 

1,680 mg. 

Good 

0 

80 mg. 

320 mg. 

2,240 mg. 

Good 

6 

80 mg. 

400 mg. 

2,240 mg. 

Good 

7 

80 mg. 

160 mg. 

1,680 mg. 

Good 

8 

60 mg. 

180 mg. 

1,260 mg. 

Good 

9 

60 mg. 

180 mg. 

1,260 mg. 

Good 

10 

80 mg. 

240 mg. 

2,240 mg. 

Good 

11 

80 mg. 

1,000 mg. 

2,500 mg. 

Relieved of vomiting; occa- 
sional attacks of nausea 

12 

80 mg. 

1 160 mg. 

1,120 mg. 

Good 

1.3 

SO mg. 

400 mg. 

1,6.80 mg. 

Good 


There were no untoward reactions to the drug despite the fact that 
the total dosages Avere far in excess of those preAdously reported by 
ourselves^ and by Willis et al.’ No clear-cut quantitative relation 
betAveen the oral and hyperdermatic dosages has been established, 
though Ave haAm obseiwed that an oral dosage of approximately 3 to 5 
times the hj’-podermatic dosage is required. 

Occasionally a patient Avho became symptom free after a feAV days 
of therapy discontinued the medication and after a period of 2 to 5 
daj"S experienced a recurrence of symptoms. No patient Avho had a 
recurrence after preAdous complete cessation of symptoms failed to 
respond to therapy AA^heu it Avas resumed. 

The administration of pyridoxine hydrochloride has certainly pi’oved 
of value in this limited series of cases. While sedation Avas purposely 
restricted in this study, the importance of simple sedation and proper 
dietary supervision should continue to be stressed, and should be pre- 
scribed as usual Avith pyridoxine hydroehloidde as a A'aluable adjunct 
in the therapy of nausea and A’-omiting of pregnancy. There ai-e occa- 
sional “high strung” patients for Avhom pyridoxine liydrochloride plus 
sedation is of distinct value. The mechanism Avliereby pyridoxine hy- 
drochloride relieves nausea and A'omiting is unknoAvn to us. 
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TiVBLE R' — Group IV 


( Graded as 4+, Nausea and Vomiting Sufficiently Severe to Prevent Retention 

OF Any' Food) 


KO. 

OF PA- 
TIENT 

DOS.AGE 

TOTAL 

DOSAGE 

PRIOR 

TO 

RELIEF 

(Hypo- 

derm- 

ically) 

j 

TOTAL 

DOSAGE 

H 

ORAL 

1 

RESULTS 

1 

100 mg. I.M. X 4; 60 mg. 
orally daily 

1 600 mg. 

600 

1,260 

Good 

o 

100 mg. I.M. X 6 ; 80 mg. 
orally dailj’ 

400 mg. 

1 

600 

1,120 

Good 

3 

100 mg. I.M. X 4 ; SO mg. 
orally daily 

300 mg. 

400 

1,680 

Good 

4 

100 mg. I.^I. X 6 daily ; 

80 mg. orally thereafter 

500 mg. 

600 

1,680 

Good 

5 

100 mg. I.M, X 4 ; SO mg. 
dail3' 

300 mg. 

[ 

400 

1,120 

Good 

r. 

100 mg. I.M. X 4 ; SO mg. 
dailj’ 

400 mg. 

400 

1,680 

Good 

7 

1 

100 mg. I.M. X 4 ; 80 mg. 
daily 

400 mg. 

(400) (400) 
160 

i 

Resumed vomiting after 2 
days oral treatment ; was 
treated with I.M. PH, in- 
fusions, .sedation, etc. 

8 

100 mg. I.M. X 4 ; 80 mg. 
daily 

300 mg. 

400 

560 

Good 

9 

100 mg. I.M. X S ; SO mg. 
daily 

600 mg. 

800 

1,120 

Good 

10 

100 mg. daily X 10 : SO 
mg. daily 

300 mg. 

(600) (400) 
1,200 

Vomited twice after cessa- 
tion of I.M. treatment; 
vomiting controlled by 
resuming I.M. treatment ; 
received I.V. fluids, seda- 
tion, etc. 


Conclusions 

1. Complete or considerable relief from nausea and vomiting of preg- 
naiicj'- was obtained in 68 patients who were treated with orally ad- 
ministered pyridoxine hydrochloride (Bg) in dosages of 10 to 20 mg. 
three to four times daily, receiving total dosages of from 210 mg. to 
2,500 mg. 

Similar results were obtained in a group of 10 patients who received 
a combination of intramuscular and oral pyridoxine hydrochloride 
therapy; 8 patients obtained complete relief without recourse to sup- 
plementary therapy, and 2 patients required additional therapy. 

2. Of 37 patients with nausea confined to the morning 34 were com- 
pletely relieved, 3 partially relieved (Table 1). Of the IS patients 
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Avith nausea extending throughout the clay 17 Avere completely re- 
lieved, 1 partially relieAmd (Table II). Of the 13 patients Avith nausea 
and occasional Ammiting 11 Avere completely relieved; 2 Avere relieved 
of vomiting but complained of occasional nausea (Table III). Ten 
patients Avith nausea and vomiting so severe as to prevent the reten- 
tion of food Avere observed. Of these, 8 obtained complete relief Acdth 
the combined use of orally and intramuseularlj’’ administered pyridoxine 
hydrochloride, and 2 required additional therapy (Table TV). This 
group shoAved the most noteAvorthy and impressive response, hoAvever 
they required closer superAdsion and greater indiAddualization of ther- 
apy than the patients of the other groups. 

3. No toxic manifestations Avere noted. 

4. The use of pyridoxine hydrochloride has proA’^ed of value in this 
group of 78 patients, hoAvever the Amlue of sedation and adequate 
dietary supervision should continue to command our attention, and 
should be utilized Avith pyridoxine hydrochloride as an important 
adjunct in the therapy of nausea and vomiting of pregnancy. 

5. We believe that our results are sufficient to commend this drug 
for more extended trial and critical evaluation by others. A far larger 
series of patients must be carefully analyzed before final conclusions 
may be reached. 
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THE SCALENUS ANTIOUS SYNDROME AS A COMPLICATION 
AFTER GYNECOLOGIC OPERATIONS 

W. T. POMMERENIvE, AND W. A. EiSTEEN, ROCHESTER, N. Y. 

(From the Departments of Obstetrics and Gynecology and of Surgery of the Univer- 
sity of Eochester School of Medicine and Dentistry and 
Strong Memorial Hospital) 

T he commoner complications following gynecological snrgery relate, 
in the main, to disturbances of the gastroenteric, cardiorespiratory, 
and urinary sj^stems. These complications, if anticipated, are readily 
detected, and Avhen properly provided for, generally offer a favorable 
prognosis. Not always, liowever, is tlie patient so fortunate. Tliere are 
other more infrequent and less clearly defined complications not so 
obviously associated with the operative procedure, Avhose sjTnptoms may 
not Ijecome apparent for some time afterward. Furthermore, neglect 
may necessitate later surgeiy in a field remote from the original op- 
erative site. Tlie authors wish to call attention to one of such post- 
operative complications, a neurocireuiatory sjnidrome Avhieh may cause 
considerable difficulty Avith the neck, shoulder, and upper extremities. 
While luioAvledge of the s.Aunptomatology of neurocireuiatory compres- 
sion bj' lesions of the scalenus anticus muscle is not ncAv,®*® the syndrome 
as an entity is usually encountered and treated by others than gyne- 
cologists. 

The increasing frequency of detection and proof of compression of 
portions of the brachial plexus and subclavian artery by traumatic lesions 
of the scalenus anticus muscle indicates that this condition is one of the 
more prevalent causes of pain and unexplained Amscular disturbance of 
the upper extremity. Similarity exists betAveen the .symptomatology of 
the scalenus anticus syndrome and that often associated Avith a clinical 
cervical rib.^’ - Furthermore, gross clinical findings in the two groups 
are similar save for the x-ray Ausualization of the extra rib. The SAinp- 
loms are usually diAuded into: 1, neiwe; and 2. A’ascular components. 
We feel that a third component comprised of sympathetic nervous sys- 
tem phenomena, should l^e included. Coml)ina1ions of these groups may 
be encountered. The usual symptom complex may be outlined as folloAA-.s : 

1. Paiu. — ^Reference of the pain may be to any area supplied by the 
brachial plexus, but the ulnar distribution is usually the most affected, 
since the component roots, C-8 and T-1, pass from the median cord, 
which is anatomically in a position to be most affected. Pain, hoAvever, 
may be referred to the YII ceiwical spine, to the shoulder, to the elboAv, 
and at times, to the lateral side of the neck, and to the scapular area. 

2. Subjective Scnsnrn Disturbances. — Numbness, pare.sthesia, and hy- 
posthesia OA’or the Ailnar distribution may be frequent complaints. 
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3. Objective Sensory Disturbances. — ^Any one or all of the terminal 
branches of the brachial plexus may show reduction in function to the 
usual sensory tests. The objective findings are predominantly those of 
ulnar nerve area hypesthesia, and maj'" be outlined over the small and 
ring fingers and over the lateral hand and wrist borders. 

4. ^ Muscular Weakness and Atrophy. — Typically weakness is both sub- 
jective and objective and usually involves the flexors of the fourth and 
fifth fingers, the small hand musele.s, the abductors of the thumb and 
sometimes the flexors of the foreaim. Atrophj^ is usually demonstrable 
in the muscles affected. 

5. Vascular Changes. — The vascular changes are arterial in nature. 
Because the subclavian vein courses anterior to the scalenus anticus, it 
is usually little affected by traumatic changes of the muscle. The artery 
lying beneath the muscle is usually compressed bj’- the lesion. There may 
be a concomitant decrease in the pulse volume and in blood pressure on 
the affected side. This may result in a decrease in surface temperature 
of the arm. 

6. Scalenus Anticus Muscle Tenderness. — The symptom complex may, 
as a rule, be reproduced bj^ pressure just above the origin of the scalenus 
anticus muscle. This reproduction of pain maj’' be used for comparison 
and is of diagnostic value. 

7. Body Attitude. — Patients suffering from this syndrome will often 
assume attitudes Avhich give some measure of relief. These changes of 
position of the arm, head, or trunk all tend to relieve compression on 
the underlying structure by the scalenus anticus muscle. Patients tend 
to hold the affected arm across the upper abdomen when sitting, or to 
support it in the coat pocket, or Avith the opposite hand Avhile AAmlking. 
When lying doAAm the ai-m is preferably elevated over the head, and the'' 
head tilted toAvard the affected side. 

8. Sympathetic Nervous System Changes. — One occasionally sees a 
patient in AAdiom typical attacks of migraine are precipitated by heavy 
lifting or bj^ other strenuous Avork. In these persons a similar attack of 
headache may often be brought on by pressure on the scalenus anticus 
muscle. This is accomplished by unilateral pupihary dilatation and by 
increased perspiration over half of the face. 

Pathology 

Briefly stated, the recently traumatized scalenus anticus muscle ap- 
pears congested, hemorrhagic and sAA'ollen. Some of the muscle fibers 
may shoAV evulsion. If the injuiy is seAmre, noticeable degeneration may 
occur. Inflammatory reaction may extend to adjacent structures, and 
Avith organization, fibrosis, and often times muscle shortening occurs. 
Tendinous bands may form and pass posteriorly and attach or be ap- 
plied to the subelaAuan artery or lirachial plexus, causing angulation 
and the characteristic s^miptom complex. The anatomic relationships 
are shoAAm in Pig. 1. 

Etiology 

Any incident AA'hich causes shaiT), dorsal flexion of the loAver cendcal 
spine may lead to the onset of symptoms. Furthermore, acute postural 
change or any injury Avhich causes tearing or undue stretching of the 
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scalemis anticvis mwsele Avitli resultant hemorrhage into the muscle may 
serve as a background for a fibrosis or shortening of the muscle. Sharp 
inspiration usually accompanies this acute dorsal flexion and adds ten- 
sion to an already stretched miiscle. Common activities capable of in- 
ducing these acute postural changes are : diving, and throudng or catch- 
ing some such object as a ball. The sudden dorsal flexion of an auto- 
mobile driver’s cervical spine, when the vehicle is violently struck 
from the rear, may be the etiologic agent. Faulty positionuig of the 
patient on the operating table may also, we feel, be responsible for the 
underlying pathology. 



On reviewing the case histories of patients presenting the character- 
istic features of the scalenus anticus syndrome in the neurosurgical 
clinic of the Strong Memorial Hospital, we were impressed with the time 
of onset of symptoms in certain patients. These patients had this in 
common : They first noted sjunploms shortly subsequent to some pro- 
longed gynecologic procedure. One of the authoi's (^Y. R.) has noted 
the syndrome following prostatic and orthopedic surgeiy. To satisfy 
themselves that faulty positioning of a patient on the operating table 
may be responsible for the syndrome, the authoi's themselves assumed 
the full Trendelenburg position. The immediate subjective symptom 
was a general discomfort which increased with the lapse of time. This 
discomfort seemed largely attributable to increased venous pressure in 
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the head and neck. The Aveight of tlie abdominal viscera against the 
diaphragm made respiration difficult. Hyperextension of the head in 
an attitude favorable to the duties of the anesthetist added to the dis- 
comfort. Definitely uncomfortable were the shoulders which were 
called upon to support a considerable portion of the body iveight against 
even Avell-padded shoulder braces. Noav, when an arm Avas extended 
in a position suited for intravenous fluid administration, the discomfort 
approached actual pain. It seemed improbable that even one in robust 



Fig. 2. — Patient in Trendelenburg position -nrith right arm abducted for fluid ad- 
ministration. Note weight which left shoulder is called upon to bear under these 
circumstances. Hyperextension of the head adds to potential trauma to the scalenus 
antieus muscle. 


health Avould long tolerate this unnatural position. When one noAV 
superimposes deep general anesthesia AAuth resultant complete relax- 
ation and further pressure of the body against the shoulder braces, no 
specially gifted imagination is required to Ausualize the potential dam- 
age to the scalenus antieus muscle and to the blood A^essels and nerves 
in its eiiAurons. Under these conditions, the operating table may be- 
come a veritable rack. (Pig. 2.) 

We present four Ijiiical cases of the syndrome in AAffiich the etiologic 
relationship to a gynecologic operation seems definitely established. 

Case 1. — (124578). Patient A\'as a 49-year-old AA'oman, haAnng a 
myomatous uterus. The operation A\-as a supraA’aginal liysterectomy, 
bilateral salpingectomy, and appendectomy. Ether anesthesia AA'as 
used. Tlie patient AA'as in the Trendelenburg position some 50 minutes. 
On the third postoperative da}’-, she noted numbness in the left small 
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and ling fingers. Along with this, there was a marked Aveakness of 
the left hand. Moderate discomfort of the lower cervical spine was 
noted. The sjmiptoms persisted, and after two months were noted: 
Blood pressure in the right arm 166/96, in the left 158/90. The left 
radial pulse Avas Aveaker than the right. Hypesthesia Avas present along 
the ulnar nerve distribution of the left hand. The small muscles of 
the left hand Avere Aveak. Pressure over the scalenus anticus on the left 
side augmented the sensory disturbances. Best and support of the left 
arm Avas advised. A second pilloAv under the head at night Avas also 
recommended. The sAmiptoras and findings improved but still remained 
four months after operation. 

Case 2. — (88998). Patient Avas a 47-year-old AA'oman A\dth a diagnosis 
of myoma uteri. At operation supravaginal hysterectomy, right sal- 
pingo-oophorectomy, and appendectomy Avere performed. Ether anes- 
thesia Avas used. The patient Avas in the Trendelenburg position about 
40 minutes. About one month after operation she became aAAmre of 
a dull aching pain over the left deltoid muscle. Stiffness of this arm 
interfered Avith motion. Shortly afterward she developed pain in the 
left side of the neck. There AA'as slight tenderness oAmr C5 and C6, where 
pressure caused pain in the Aipper arm. The reflexes in the left arm 
Avere more active thazi those in the right. Examination disclosed hypes- 
thesia to pin prick over the ulnar distribution on the left side. The left 
pidse Avas Aveaker than the right. Blood pressure on the right Avas 
124/80, on the left 116/76. Pressure OA-er the scalenus reproduced the 
pain. Traction on the neck brought a degree of relief. The patient 
Avas more comfortable Avhen the left arm Avas abducted and externally 
rotated. The patient improved Avith rest and after four months AA^as 
symptom free. 

Case 3. — (156323). • Patient AA*as a 54-year-old Avoman Avith a diag- 
nosis of relaxed pelvic floor Avith eystocele and rectocele, and salpingitis, 
right. At operation, repair of the eystocele and rectocele, right salpingo- 
oophoreetomj’’, and appendectomy Avere performed. Ether anesthesia 
Avas used. The patient Avas in the Trendelenbui’g position about 50 
minutes. Some tAvo months after operation, she first noted paresthesia 
along the course of the left ulner nerve. This later spread to the left 
shoulder and arm. The pain Avas aggravated by motion of the arm and 
Avas not relieved bj' heat and simple physiotherapy over a three-month 
period. Injection Avith novocain brought some relief. Prolonged physio- 
therapy resulted in benefit, but motion of the arm remained limited for 
six months. Pressure over the scalenus anticus muscle still reproduced 
the pain. At operation, the characteristic chronic lesion of the muscle 
AA-as noted. Besection of this muscle resulted in prompt relief of symp- 
toms. 

Case 4. — (61807). The patient aa’us a 35-year-old AA-oman haA-ing a 
relaxed pelvic floor Avith eystocele, rectocele, and chronic cervicitis. 
The operations performed Avere : curettage, cauterization of the cerA'ix, 
radical repair of the eystocele and rectocele, and perineorrhaphy. Dur- 
ing the covu’se of the operation, under ether, the patient Avas given 
1,000 c.c. of 5 per cent glucose into the left cubital A-ein. On getting 
Axp tAvo Aveeks folloAving operation, the patient experienced pain in the 
right scapular region. This pain Avas aggraAmted by coughing. Two 
AA’eeks later the pain radiated doAAOi the right arm. The fingers" on this 
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side felt numb. Hypesthesia was noted oYer tlie entire hand. The blood 
pressure on the right was 110/60, and on the left was 118/76 at this 
time. Piessure over the right anterior scalene reproduced her discom- 
fort. Local physiotherapj^ was of no benefit. Four months after the 
first operation, the right anterior scalene was sectioned. Local patho- 
logical changes were typical of tlie lesion. Full i-eeovery uvas prompt. 

Comment 

As one might expect, the following conditions entered into the differ- 
ential diagnosis and should always be considered when this syndrome is 
suspected : 

a. cervical rib. 

b. brachial plexus root evulsion or brachial plexus tears. 

c. peripheral neuritis of all types of etiology. 

d. bone and joint pathology, about tlie shoulder girdle joint. 

e. bursitis of shoulder joint. 

f. tendon injury of the shoulder. 

g. spine fractures (cervical). 

h. myalgia. 



jPig, s , — Patient partially suspended by straps applied to ankles and feet. This 
removes some of the weight from the shoulder braces. Vein available for fluid 
administration. 


Protracted symptomatology, despite palliative treatment, was a fea- 
ture in each of the eases reviewed. These eases, we feel, presented ade- 
quate liasis for the diagnosis as given, although in only two cases was 
the diagnosis confirmed at operation. It is the opinion of the authors 
that faulty positioning of the patient on the operating table was the 
etiologie factor. Placing the patient in the severe Trendelenburg posi- 
tion, while it greatly facilitates pelvic surgery by invoking the aid of 
gravity in helping to remove the inte.stines from the immediate operative 
area, nevertheless, may be a definite cause of danger. Before subjecting 
the patient to such a long, unphysiological position, the surgeon should 
well consider the advantages he hopes to gain against possible dangem 
which are doubtle.ss more real tlian has often heretofore been regarded. 
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Prophylaxis 

Wlien one considers the undeidying etiology of this syndrome, pre- 
ventive metliods immediately come to mind. If an extreme Trendelen- 
burg position of tlie patient is actually required, the patient should be 
maintained in this position as briefly as possible. The shoulder braces 
should be well padded. The anesthetist should exercise special caution 
in not causing needless hyperextension of the head. By placing ap- 
propriate, well-padded straps about the ankles and feet (Fig. 3), a 
method of applying traction to the lower extremities is available whereby 
one is enabled Avith safety to suspend the patient partially by the lower 
extremities. This relieves the shouldei’s of the need of supporting a 
great share of the body’s Aveight. Should there be need of administra- 
tion of fluid, care should be exercised in the abduction of the arm. 
Furthermore, as is shoAAm in Fig. 3, an intravenous needle can under 
these circumstances readily be inserted into the great saphenaous Amin 
just above the internal malleolus, should the need for parenteral flirids 
arise during the course of the operation. This obviates the use of the 
practice of abducting the arm for this purpose, a procedure that throAA's 
an additional critical burden on the shoulder on the opposite side. 

Summary 

The syndrome of neuroeirculatoiw compression by lesions of the 
scalenus auticus muscle is revicAved, and four cases illustrating this syn- 
drome are presented. 

1. This syndrome may result from the faulty positioning of the pa- 
tient on the operating table. Injuiy to the scalenus anticus muscle may 
be caused by shoulder braces Avhen the patient is maintained in Trendel- 
enburg position, especially Avhen one arm is abducted for intravenous 
fluid administration and AA-hen the head is hyperextended during the 
administration of the anesthetic. 

2. Prophylactic measures relate to protection of the scalenus muscle 
during the operation. 
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PERIPHERAL CIRCULATORY COLLAPSE IN TOXEMIA OF 

PREGNANCY 

Captain Samuel S. Lambeth, M.C., Station Hospital, 

Camp Rucker, Ala. 

Introduction 

I 'HE .subject of peripheral circulatory collapse or shock in toxemia 

1 of pregnane.y liad not i-eceived mucli empliasis until recent years. 
Dexter and AVeiss/ in their comprehensive work on the subject of tox- 
emia of pregnancy, were the first to stress its practical importance. A 
review of the obstetric texts prior to that time shows that the severe 
hypertension, the convulsions and the lack of diuresis were considered 
the most serious factors in the disease. In addition, primary central 
cardiac failure was regarded as an important cause of death in severe 
cases. Discussions of therapy^’ ® were mainly concerned with control 
of convulsions, lowering the blood pressure, prevention of cardiac failure 
and specific measures to promote diuresis. 

Dexter and AA^eiss^ introduced ncAv conceptions of the pathologic 
physiology of the disease. They argued that the cardiac failure was 
largely due to water retention and that primary central conge-stive 
cardiac failure is not common in an uncomplicated case of toxemia of 
pregnanejL The.y stated that peripheral eirculatoiy collapse is the most 
important complication of toxemia of pregnancy and may have consider- 
able influence in determining the prognosis of a given case. They 
recommended the use of blood tran.sfusion or concentrated protein solu- 
tions to combat this collapse. 

Plass" in a summary of his experience with toxemia of pregnancy ex- 
pressed the same attitude with regard to the frequency of circulatoiw 
collapse in that disease. He states, “Patients with late pregnancy tox- 
emias are prone to circulatory collapse in the presence of even .small 
post-partum blood loss.” Plass^ further states that, “The susceptibility 
of severely toxemic and eclamptic patients to shock is not yet fully ap- 
pi’eciated despite its obvious importance. ’ ’ 

A^eiy recently, Dexter" and his associates have made anotlicr excel- 
lent contribution to the understanding of toxeinia of pregnancy and of 
the importance of eirculatoiy collapse in that disease. They now state, 
“Although an extreme hypertension in eclampsia is of danger to the 
patient, it has been our experience that the earliest sign of impending 
disaster is almost always an insidious, progressive fall in arterial blood 
pressure terminating in shock and death.” These authors believe that 
part of this drop is due to the “disintegration of the body as a result 
of the disease.” They repeat the opinioms^ given in 1941 that trans- 
fusion of blood or administration of concentrated protein .solutions is 
the most important measure for cheeking tlie progre.ss of circulatory 
collapse. They further warn that the prognosis will be most grave if 
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tins therapy is not given before frank shock, with low blood pressure, 
pulmonary congestion, gasping respirations, cyanosis, coma, and cold 
clammy extremities, sets in, because irreversible changes have occurred 
bj’’ that time. 

Discussion of Cases 

This report is primarily concerned Avith nine patients Avho illustrate 
well the importance of peripheral circulatory collapse in seAmre toxemia 
of pregnancy. Only the data directly concerning the circulatory col- 
lapse are presented. All the patients had seAmre toxemia of pregnancy 
Avith 4-plus allnnninuria. They represent all grades of circulatory 
collapse, from a slight elevation of the pulse and fall in blood pressure, 
to frank shock. 

The definition of periplieral circulatory collapse or shock as applied 
to these eases is the generally accepted one for the other fields of medi- 
cine and is the same as that of Dexter^’ ® and his associates. In early 
stages the diagnosis is difficult because often only slight changes in blood 
pressure and pulse are evident. To establish its presence the physician 
must observe the patient frequently for slight elevation of the pulse rate 
and decrease in its Amlume Avhich may precede any drop in blood pres- 
sure. Such attention AA’^as given the patients presented in this report. 

The treatment of these patients Avas very conservative and included 
the usual measures for toxemia. All reeeiA'ed whole blood plasma intra- 
venously AA'hen anj- signs of circulatory collapse appeared. The collapse 
developed so suddenly in some patients that they received plasma only 
after signs of frank slioek Avere present. In others, the process AA^as 
more insidious; these patients received plasma after slight pulse and 
blood pressure changes. 

Continued improA’^ement Avas alAva5's accompanied by diuresis. It is 
not certain AA^hether the diuresis Avas in part the result of tlie plasma 
therapy. HoAvever, this remains a distinct possibility and desei’A'^es 
further study. 

Other factors Avhieh might have influenced the development of col- 
lapse in any case are specifically mentioned in the summary of that case. 
No patient had excessive blood loss. No severe infections occurred. 

Abbreviated Case Summaries 

Case 1 (A69140 — Duke Hospital). — ^Porty-tAAm-year-old, colored, mar- 
ried; para vii-i-Ad; admitted Sept. 9, 1941, because of seA^ere toxemia; 
four conAuilsions before admission. C.D.C. Oct. 15, 1941. Admission 
blood pressure 210/110; after five hours spontaneous delivery of still- 
born (2,000 Gm.) ; blood pressure dropped immediately to 100/80. Pulse 
veiy weak and fast. Other signs of shock present. Five hundred c.c. 
of plasma administered. Blood pressure 120/100. "Within one hour 
blood pressure 100/60 ; pulse very faint. Five hundred c.c. of plasma 
administered. Blood pressure 150/100; pulse improved. The remain- 
ing hospital course uneventful. 
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Case 2 (A70959 — Duke Hospital). — Twenty-three-year-old, colored, 
married, para o; admitted Sept. 21, 1941, because oi severe toxemia. 
C.D.C. Nov. 27, 1941. Admission blood pressure 180/110. After five 
days of conservative management, blood pressure 220/150. Artificial 
rupture of membranes, spontaneous delivery of stillborn (1,300 grams). 
Ten hours after delivery blood pressure suddenly dropped to 100/40; 
pulse weak and rapid. Eight hundred c.e. plasma administered. Blood 
pressure up to 140/100; pulse improving. Remaining hospital course 
uneventful. 

Case 3 (A73484 — Duke Hospital).- — Seventeen-year-old, Avhite, mar- 
ried, para o; admitted Nov. 7, 1941, because of severe toxemia. C.D.C. 
Oct. 15, 1941. Admission blood pressure 164/110. After four days 
of conservative management, blood pressure 200/130. Artificial rupture 
of membranes. First twin delivered by low forceps and second by veiy 
easy version and extraction, both infants viable (2,000 and 1,900 grams 
respectivety)- After fifteen minutes blood pressure dropped to 110/76. 
Pulse veiy rapid and weak. Eight hundred e.c. plasma administered. 
Blood pressure 150/100; pulse improved. Remaining hospital course 
uneventful. 

Case 4 (A74343 — Duke Hospital). — Twenty-year-old, colored, married, 
para ii-o-ii. Admitted Nov. 17, 1941, because of severe toxemia. C.D.C. 
Jan. 15, 1942. Admission blood pressure 210/150. After four days 
of conservative management patient went into labor. During labor 
blood pressure 300/170. Patient became very irrational. Spontaneous 
delivery stillborn (2,400 grams). Blood pressure then dropped steadily 
and rapidly. Signs of severe circulatory collapse developed in .spite of 
treatment. Fifteen hundred c.c. of plasma were administered. Patient 
expired in deep shock three and one-half hours after delivery. This 
patient had no convulsions. Autopsy revealed very extensive hemor- 
rhagic necrosis of the liver and kidney. 

Case 5 (74016 — Duke Hospital). — Tliirty-two-year-old, while, mar- 
ried, para o ; admitted Nov. 30, 1941, because of severe toxemia. C.D.C. 
Jan. 4, 1942. Admission blood pressure 200/130. After four days of 
conservative therapy, blood pressure 210/150; spontaneous onset of 
labor. Low forceps delivery of stillborn (2,050 grams). One hour 
later blood pressure 140/90 and pulse very rapid. Five hundred c.c. 
plasma administered; blood pressure up to 160/110; pulse improved. 
Remaining hospital course uneventful. 

Case 6 (A76503— Duke Hospital).— Twenty-yeai’-old, Avhite, marripd, 
para o; admitted Dec. 29, 1941, becau.sc of severe toxemia. Admission 
blood pressure 200/130. After three days of conservative therapy, blood 
pressure 190/130. IMedical induction of labor; low forceps delivery; 
tyable infant (3,325 grams). Blood pressure dropped immediately to 
130/90 and pulse became more rapid. One thousand c.c. of 10 per cent 
glucose in distilled water administered without improvement. In half 
hour blood jiressure 80/50 and pulse weaker, hh’ve hundred c.c. of 
plasma administered. Blood pre.s.sure 140/90 : pulse iinproved. Re- 
maining hospital course uneventful. 

Case 7 (A65251— Duke Hospital).— See attaclied graphic chait. The 
accompanmng graph (Fig. 1) shows patients eouise foi tliirO 'Se^cIl 
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hours after admission. This ease illustrated the use of plasma repeat- 
edly in tlie early stage of circulatoi-y collapse liefore and after delivery. 

Case S (17665 — Station Hospital, Camp Rucker, Ala.). — Twenty-one- 
year-old, white, married, para o ; admitted April 20, 1943, because of 
severe toxemia. C.D.C. May 6, 1943. Admission blood pressure 160/100. 
After twelve days of conservative therapy, blood pressure 170/116. 
Artificial rupture of membranes; progress of labor was slow. Pulse 
advanced from 96 to 150 in twenty-four hours; blood pressure 180/120; 
250 c.c. of plasma administered. Low forceps delivery of viable infant 
(3,000 grams). Pour hours after delivery pulse 120 and Aveak; blood 
pressure 160/80; 250 e.o. plasma administered; pulse improi’ed. Re- 
maining hospital course unei'entful. 



Fig. 1. — Case 7 (AG5251). AA''.M.P., Para 0-0-0, aged 17 years. No convulsions 
until being admitted. C.D.C. March 8, 1942. Labor 8 hours. Small episiotomy. 
Spontaneous delivery. Stillborn infant, weight 3,470 Gm. 


Case 9 (18SS2 — Station Hospital, Camp Rucker, Ala.). — Twenty-year- 
old, Avhite, married, para o ; admitted Maj’- 14, 1943, because of severe 
toxemia and premature rupture of membranes. C.D.C. May 12, 1943. 
Admission blood pressure 170/130. Labor progressed slowly. Twenty- 
four hours after admission low forceps delivery of viable infant (2,500 
grams). Blood pressure 140/90 and pulse 140; 500 c.c. of plasma ad- 
ministered. Three hours after deliveiy patient shoived symptoms and 
signs of impending commlsions; blood pressure up to 170/100 and pulse 
130. After sedation blood pressure dropped to 140/90 and pulse up to 
148 and t^ery tveak. Five hundred c.c. of plasma administered witli 
slight improvement in pulse. Eleven hours after delivery blood pres- 
sure 110/90 and pulse much weaker. Five luindred c.c. of pla.sma ad- 
ministered. Blood pressure up to 160/120 and pulse improi^ed. Thirty- 
six hours after delivery pulse Aveaker. Five hundred c.c. of plasma ad- 
ministered; pulse improA'ed. Remaining hospital course uneA'entful. 
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Summary 

1. Tlie current literature on circulatoiy collapse in toxemia of preg- 
nancy has been reviewed. 

2. Nine patients with vaiying degrees of circulatory collapse have 
been discussed. 

3. Whole blood plasma apparently is effective therapy for peripheral 
circulatory collapse in toxemia of pregnancy if used in the early stages. 

The author wishes to express appreciation for tlie criticism of Dr. Bayard Carter, 
Durham, N. C., in the preparation of this paper. 
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RATE OF TRANSPORT OF SPERMIA IN HUMAN UTERUS 

AND TUBES- 


Royal L. Brown, M.D., New York, N. Y.f 

(From, ihe Washington University School of Medicine, Department of Obstetrics and 
Gynecology, and the St. Louis Maternity and Barnes Hospitals) 

A S EARLY as 1853, Leueldiart and Bischoff attempted to determine 
the rate of locomotion of spermia in the female genital tract. 
They recovered several spermia from a guinea pig’s ovarian bursa within 
15 minutes following coitus. Whitney (1927), recovered them from the 
bursa of the female dog Avithin 18 minutes; LeAvis and Wright, (1935), 
Avithin 15 minutes in the cAve. 

Previous inAmstigators found more protracted periods. Quinlan and 
Marl (1931), Green and Winters (1935), found spermia in the ewe 
bursa only after 5 hours. Pincus (1930), did not find them in the rab- 
bit bursa until 3 hours had elapsed. 

Method and Manipulative Technique 

From complete abdominal hysterectomies at Barnes Hospital gyne- 
cology department, St. Louis, six uteri and tubes Avere made aAmilable 
for these determinations. The experiments Avere started one to three 
hours following excision. The uterus, in each instance, was Avarmed to 
body temperature in a 37° C., incubator. In the first three specimens 
studied the uterine artery Avas perfused Avith 37° C., physiological saline 
solution during the determinations. During each experiment the uterus 
and tubes were Avrapped in Avarm saline compresses. The angles were 
adjusted to simulate the normal in auvo position of the uterus and ad- 
nexa. A 2 e.c. pool of sperm % to 3 hours post-ejaculatory Avas placed 
in an appropriate receptacle at the cervical end of the excised uterus. 
The sperm Avas collected from the donor into a glass vial and Avas tested 
for viability (BroAvn and Gamble, 1940, 1941). At ten-minute intervals 
for the first half hour and eveiy five minutes thereafter, the fimbriated 
end of the Fallopian tube Avas immersed tAvo or three times in a drop 
of physiological saline solution previously placed on a micro-slide. The 
drop was then coAmred Avith a coA'^er slip and examined for liAung spermia. 
Three excised Fallopian tubes Avere similarly jfiaced in contact Avith a 
measured quantity of sperm (0.3 c.c.) and the fimbriated ends ex- 
amined eA’ery 3 to 5 minutes. 

Six separate experiments Avere attempted; three of the six uteri 
gaA’-e satisfactory results. The case histories are as foUoAvs: 

Case 1. — A 36-year-old AA'hite married female; graAuda iii, para iii. 
Diagnosis : multiple myomatous uterus, ovarian cyst. Operation : com- 
plete abdominal hysterectomy and unilateral salpingo-oophorectomy on 
one side and salpingectomy on the other. The excised rrterus Avas 7 cm. 

‘Invaluable suggestions were made by Dr. Clarence J. Gamble of the National 
eomniittee on Maternal Health and also by Dr. T. K. Brown, St. Louis Maternitv 
Hospital. Barnes Hospital, and AA'^ashington University Medical School. 

New\'o''k Health Service, ilarlne Hospital, Stapleton. Staten Island. 
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long; the uterine canal was 6.2 cm. in length to the fundus. The 
Fallopian tube was 11.3 cm. long. Allowing 2 cm. for the uterine horn, 
the spermia traveled approximately 19.5 cm. to the limbria.^*^ The 
uterus was excised at 3 :45 p.m., and was perfused with 37° to 38° C., 
normal saline solution at 4 :50 p.m. The cervical canal was probed for 
patency. The cervix was placed in a pool of sperm from donor A at 
5:21, and the spermia were observed in the drop at 6:29. The time 
required for the spermia to migrate through the uterus and tube was 
68 minutes. The excised tube was 5.5 cm. long and the migratory period 
was 17 minutes (5:22 to 5:39). 

Case 2. — ^A 47-year-old white married female; gravida 0, para 0. 
Diagnosis: sterility, multiple myomatous uterus, hydrosalpinx. Op- 
eration : complete abdominal hysterectomy, bilateral salpingectomy, 
ovarian cyst incised. Experiment started at 6 :26 p.m. after perfusion 
and wrapping with compre.sses. No spermia present at ostia by 9:00 
P.M. (2 hours, 34 minutes). 

Case 3. — A 54-year-old white married female; gravida 0, para 0. 
Diagnosis : sterility, multiple myomatous uterus, pelvic adhesions, and 
moderate hydrosalpinx. Patient had history of Neisserian salpingitis 
prior to marriage. Operation ; complete abdominal hysterectomy, uni- 
lateral salpingo-oophoreetomy. Pool of sperm from donor A placed 
at cervix of prepared uterus at 11 :42 a.m. no spermia observed at 4 ;00 
P.M. (4 hours and 18 minutes). 


Case 4. — A 43-year-old white married female; gravida i, para i. 
Diagnosis: multiple myomatous uterus and multiple cystic ovary. 
Operation: complete abdominal hysterectomy, unilateral salpingo- 
oophoreetomy and salpingectomy on opposite side with incision of 
ovarian cysts on that side. Uterus was 7.4 cm. long; the uterine cavity, 
6.4 cm. to fundus. The Fallopian tube was 10.5 cm. long. Spermia 
traveled approximately 18.9 cm. to fimbria. The uterus was excised 
at 11 :00 A.M., was not perfused but warmed in incubator at body temper- 
ature and wrapped in compresses at 12:30 p.m. The spermia from 
donor B were recovered from the fimbriated end in 71 minutes (12:39 
to 1:50). The excised tube measured 5.5 cm.; spermia were recovered 
in 23 minutes (12:40 to 1:03). 


Case 5. — A 34-year-old colored married female; gravida iii, para ii. 
Diagnosis : myomatous uterus, cystic ovaries. Operation : complete 
abdominal hysterectomy, unilateral salpingo-oophoreetomy and salping- 
ectomy on opposite side. The uterus Avas 8 cm. long, the uterine canal 
was 6.0 cm. deep. The attached tube ivas 9.8 cm. long. Spermia from 
donor C traveled approximately 18.3 cm. to ostia. The uterine horn 
was lengthened to 2.5 cm. due to the myoma impinging on the fundus 
portion of the uterine canal. The uterus had been excised 1 hour, 22 
minutes and had been in the incubator 45 minutes of this time before 
sperm from donor B ivas placed at ceiwix. The transport time was 68 
minutes (4:03 to 5:11). The excised tiibe was 5 cm. long and spermia 
were recovered from its fimbria in 23 minutes (4:23 to 4:46). 


Case 6.— A 37-3^ear-old ivhite married female; gravida i, para i. The 
patient had had “pelvic infiammatory disease” of unknown etiologj 
since childbirth. Diagnosis : Peh'ic adhesions, m^'ornatous uterus. 
Spermia from donor B could not be recovered in 4% hours. 


•The uterine horn, a portion traversed in' t' 
for the apparent 2.0 cm. discrepancy. The _■ 
mucosal surfaces add an unknou'n fpiantity to 


y..» measured, accounts 

‘ .he uterine and tube 
traversed. 
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Eesults and Determinations 

The results of these experiments as summarized in Table I, indicate 
that the average rate of transport of spermia through the patent canal of 
the three excised human uteri and Fallopian tubes was 69 minutes. The 
average distance traversed was approximately 18.9 cm., 8.4 cm. of which 
was from the external cervical canal to the junction of the uterine horn 
and the Fallopian tube, and the remaining 10.5 cm. constituted the tube 
to the ostium.^' By interpolation and by assuming that tlie rate 
throughout the length of the tube was constant the average time to tra- 
verse the entire tube was 41.T minutes. This leaves 27.3 minutes foi the 
uterine cavity. The average distance per minute throughout the uterus 
and tube was 2.73 mm.; in the uterus alone it was 3.1 mm. and in the 
Fallopian tube, 2.5 mm. per minute. 

Discussion 

Rate of Tramport ITfrmbZe.— Heretofore the speed of and time for 
transport of spermia in the human female reproductive system was un- 
known. Earlier experiments offered no direct application. Further- 
more, the varying distance to be travei'sed to the fimbria among and 
within species made identical times of transport to the bursa unlikelj . 
Also the morphology of the copulated genitalia in several species (in- 
cluding dog and guinea pig), permits the deposition of semen within 
the uterus, with resulting shorter distance to the fimbria or bursa. It 
is also very likely that the vitality and morphology of spermia affect 
their rate in utero. This may well account for the discrepancy in data 
of previous investigators. It would appear after consideration of the 
above influencing factors that identical rates of transport and locomo- 
tion of spermia among and within species are coincidental. 

In Yivo and in Vitro Rates Gomparcd . — Although the in vitro rate 
for mammalian spermia has varied Avith the experimenter the average is 
about 3 mm. per minute. Parker (1931) determined 3.6 mm. Lloyd, 
Jones, and Hays found the same rate previoirsly (1918). Hansen 
(1881) found 1.0 mm. The in vitro determinations of Phillips (1935) 
for ram spermia Avas 4.6 mm. per minute. He dcA'ised a glass tube 
Avhich approximated the length of the uterus and tubes of the cavc and 
“tapped” the media at intei'A'als to determine the rate of transport. 

Table I. Sfekaiia Tn.vxspOKT 


CASE NO. 1 

DISTANCE TRAVERSED 

IN CAI. 

TOTAL TIME REQUIRED 
, 12: MI^TUTES 

DISTANCE PER MINUTE 
IN MM. 

COM- 

BIXEH 

■UTERUS 

TUBES j 

! COM- 
mXED 

CTEUCS 

TUBES 

coir- 

BIN'ED 

1 

UTERUS 

TUBES 

1 

19..A 

S.2 

n.3 

68 


3.A 

2.!) 

2.r, 

3.2 

3 

IS.S) 

8.4 

lO-A 

71 

27 

44 

2.6 

.3,1 

2.4 

5 

1S.3 

8. .A 

9.8 

OS 

22 

4G 

2.7 

3.4 

2.2 

AVERAGE 

IS.O 

8.4 

10..5 

69 

27.3 

41.7 

2.73 

3.1 

2 .-, 


•Spermia were undoubtedly ‘‘sponged" from the ostium ratlicr than tlic termina- 
tions of the fimbria, by the method used. 
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Under conditions approximating the in vivo, spermatozoa transport times through 
excised human uterus and tube, collectively and separately, were determined. A por- 
tion pf the tube only was excised and tested, but the transport time of this section 
was interpolated in terms of the full length tube. The 17 per cent difference be- 
tween transport times in the tube and uterus may not be significant. Variable 
factors may conceivably produce a much greater difference. 

Disregarding other factors this same rate would require 83 minutes 
in vivo. These figures compare favorably with 2.7 mm. per minute and 
a transport time of 69 minutes. (See Table I.) 

Corrected Factors Which May Affect the Time. — The experiments 
were carried out at body temperatures to simulate in vivo conditions. 
The locomotion rate was decreased with both markedly increased and 
decreased temperatures. Furthermore the sperm was collected with all 
essential precautions (See Brown and Gamble 1940, 1941). The uterine 
and Fallopian cavities were left per se; tliereby providing the normal 
environment. The uterine cavity was adjusted to in vivo position. A 
retrograve current was provided by tlie normal flagellating epithelial 
cilia. 

Such a current, whether natural or induced, usually orients spermia 
mechanically (Adolphi 1905, 1906). Human spermia were observed 
to be no exception. An adequate current forced and maintained the 
flagellating tail downstream; thereby necessitating retrograde loco- 
motion.*^ 

Time to Beach the Ovuvi {Interpolated). — There is evidence that 
fertilization does not occur with the first speiTninum arrival but onlj’’ 
after many are adjacent to the ovum (Hammond, 1934). The transport 
time of spermia to this region is approximatelj’’ 65 minutes. They are 
in abundance in this region in 70 to 75 minutes and maj’’ be recovered 
from the ostium for 2 hours at least after tlie cervix has been removed 
from the sperm pool.t Therefore, it Avould appear that contact of ovum 
and fertilizing sperminum in a patent human genital tract is most likely 
to occur from 65 to 75 minutes after the sperm is deposited in the 
forniees. Actual fertilization occurs several hours later (Pineus, 1930). 

Summary 

1. The average time (three determinations) for human spermia to 
traverse the excised human uterus and tubes at near in vivo condition 
was 69 minutes. Twenty-seven minutes of this occurred in the uterus, 
42 in the Fallopian tubes (interpolation). 

2. The average distance traversed was 189 mm.; 84 in the uterus, 105 
in the tube. The average distance in mm. per minute was 2.7. 

3. The average time for ejaculated speimia to reach tlie ovum in 
women is 65 to 75 minutes (interpolated). 

•It Is apparent that tlie retrograde current may slow the rate of the individual 
spermium, but assures a much greater number of spermia to a given destination. 

tThe senile spermia (Brown and Gamble. 1940, 1941, 1943), which fall by the w.ay- 
side would have been unimportant to fertilization had they uitimateiy arrived, as the 
fertilization power wanes before cessation of locomotion and death (Hammond, 
1930 ) — thus a sperminum climacterium. 
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ACARDIUS AMORPHUS 


Melvin D. Kappelman, Baltiaiore, Md. 

(From the Department of Obstetrics and Gynecology, St. Joseph’s Hospital) 

S INCE the report of the first case by Benedetti^ in 1533 to the pres- 
ent, only sixty-three cases of aeardins amoi’phus have been reported 
in the medical literature. This rarer type of monster has also been 
described under the names fetus amorphus and holoacardius amorphus. 
The term fetus amorphus was initially used by Gurlt- in 1832 and this 
type of monster was first fully described by Geoffrey St. Hilaire^ in 
1838. Either of the terms aeardius amorphus or holoacardius amorphus 
is to be preferred, since this terminology^ points to the classification of 
these fetal abnormalities, in that the heart is absent; whereas the term 
fetus amorphus simply denotes a fetal abnormality with an amorphic 
shape. The term holoacardius is used to differentiate the anomaly’- in 
wliich the heart is entirely’ absent, from the type known as hemiacardius, 
that possesses a rudimentary heart. 

“An aeardius is a one-egg twin witli an absent, or rudimentary’, non- 
functioning heart, whose eii’culation is mainly or wholly carried on 
by’ the heart of its healthy’ co-tTOn. Moreover, in part of the vascular 
sy’stem of the aeardius, the blood flows in a direction which is contrary 
to normal. ’ ’■* Acardii also occur in triplet, quadruplet pregaiancies, and 
in animals. Simonds and Gowen® list twelve occurrences in cattle, three 
in sheep, and one in a bird. 

The classification of acardii is somewhat in dispute in that Slander,® 
DeLee," and others^’ ® claim they’ are divided into two main groups : the 
hemiacardii and the holoaeardii. The holoacardii are then separated 
into three subgroups: the aeephali, acormi, and amorphi. The other 
classification is that given by’ Simonds and Gowen® who divide the 
aeardiac gi’oup of monsters into Aa’c subgroups: 

1. Amorphus or anideus, has not acquired the external form of a 
fetus and appears as an irregular skin-covered mass. 

2. My’lacgphalus, an amorphus mass with suggestions of one or more 
limbs. 

3. Acormus, development of iiead only. Umbilical cord may be at- 
tached to the cervical region. 

4. Aeephalus, trunk and limbs more or less well developed but bead 
entirely’ absent. 

5. Aneeps or paracephalus, head very imperfectly developed, trunk 
and limbs fairly’ well developed. 

The specimen to be described herein, in all probability, Avould fall 
into the group of mylaeephalus of Simonds and Gowen® but the simpler 
classification preferred by the majority will be used. 

The amorphi have little semblance of human form. They’ are an 
irregularly’-shaped mass, with or without appendages covered by’ skin. 
Bone is usually’ found within the mass. Various other organs may also 
be found, the most frequent being striated muscle, intestine, nerve, 
renal, hepatic, and lymph tissue. 

Acardii amorphi have been de.scribed as being of various shapes as: 
egg-shaped, reniform. globose, triangular, oval, etc., the length varying 

‘Lieutenant Aledical CnrpF. Army of the United States. 
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from 4.5 cm. to 40 cm., the majority being from 5 to 15 cm. ; and the 
weights ranging from 170 grams to 2,020 grams. 

The circulation of blood in an aeardins is interesting. According to 
Guttmacher^ “the driving force is the heart of the normal tAvin. The 
blood travels from the heart of the normal twin via its umbilical arteries 
and their placental anastomoses, direetlj’' into the umbilical arteries of 
the aeardius. Since the umbilical arteries of the aeardins possess no 
positive pressure, Avhieh in embryos Avith a normal heart is generated 
bj^ fetal cardiac pulsations, the blood instead of floAving aAvay from the 
monster Aoaa's toAvard it. After coursing through the monster it then 
floAA’S to the placenta through the monster’s umbilical vein. The blood 
supplied to the aeardius is relatively Ioav in oxygen, since it comes direct 
from the umbilical arteries of the co-tAvin just after having coursed 
through its body, and is shunted to the aeardius before being oxygenated 
Ada the placental blood spaces.” 

Das® revieAA's forty-fiAm eases of aeardiac monsters (including aceph- 
alus, aeormus and amorphus) and contrary to earlier belief that aeardiac 
monsters Avere rarely born in first labors, in tlie ten eases in Avhich parity 
Avas giAmn, five Avere in primiparas. In the reAueAV of fifty-six eases (in- 
cluding true aeardius amorphus and mylaeephalus) Simonds and GoAven® 
limit their discussion to the monstrosity alone and present no clinical 
data. The cases of Beerens^® and Sehultze^’^ Avere both in primigravidas, 
AA'hereas those of Van Tongeren,^® Ruge,*® and RiseP® Avere multiparas. 
A preAdous history of multiple pregnancy in the same patient is rare. 

The duration of pregnancy in six of eleven cases Avas full term.® 
Hydramnios is usually present. In tAvelve of fourteen cases®’ 
the healthy tAvin Avas born first. In the other reports no mention is made 
of the order of birth. The presentation aa’rs noted in six cases:® tAvo 
AA-ere footling, tAvo breech, and tAvo in AAdiich the cephalic end presented. 
According to Halban and Seitz^® an aeardius usually presents by the 
breech and is delivered AAdthin tAA’elve hours after the normal tAvin. 

As the abnormality is one aidsing from uni-oAUilar and monochorionic 
tAAdns the sex apparently should be the same in both the normal child 
and the aeardius. This has generally been found true in all sixty -three 
cases Avith the exception of tAA’o doubtful incidents ; the one case noted 
by Das® and that recently reported by Buxbaum and "Wachsman.^® 
‘‘Statements concerning the incidence of acardii are fcAV,” Guttmaeher 
claims. “Among 475 plural pregnancies StrassmaiP" had tAA’o acardii. 
In 606 tAA’in pregnancies at the Johns Hopkins Hospital Ave^ had a single 
case. Since approximately tAA’enty-five per cent of twin pregnancies are 
monochorionic, the incidence from tliese tAA’o series is approximately once 
in 100 single chorion specimens.”'* 

Report of Case 

The patient, a 35-year-old AA’hite para o-o-A-o,*’ Avas admitted to the hos- 
pital in early active labor one month prior to expected date of confine- 
ment. According to the menstrual history the expected date of confine- 
ment AA’as March 9, 1942. IMembranes had ruptured some thirteen hours 
preA’iously. Significant only in the past history Avas the occurrence of 
the four early abortions about the sixth AA-eek of gestation from an un- 
knoAA’n cause. The family history revealed no laioAA-n multiple preg- 
iiancies on either side. The prenatal course Avas negative except for 

of ^^i*^®*"**''^**^ denotes the number of fuU-tenn proRnancics. tlie .secoiul tlie nuinbor 
i prematures, third the number of abortions, last flpure the number of liviiur clilldren. 
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slight ankle edema in the afternoon in the last six weeks of the preg- 
nancy. General physical examination was negative. The height of the 
fundus was 27 cm. and enlarged beyond the size expected for the dura- 
tion of the pregnancy, apparently containing twins. Hydramnios was 
present. Only one fetal heart could he heard. The anteroposterior and 
lateral roentgen examination revealed a twin pregnancj'' with one fetus, 
in frank breech presentation, normal in appearance; the other was in- 
terpreted as an aneneephalie. 



Fig. 1. — Anterior view of acarclius. The rent at about the lower third is an arte- 
fact, having been made during deiiverj', and allowing omentum and sections of in- 
testine to show through. 


After an imeventful first stage of labor of approximately twelve and 
three-quarter hours, the patient Avas delhmred of a normal six-pound 
male child by bz’eech extraction with foi’ceps applied to the aftercoming 
head. Thirty minutes later the acardius Avas delivered, breech present- 
ing. Some difficulty Avas experienced in the deliver}’' of the monster 
because of the configuration of the caudal end. (Fig. 1). The third 
stage Avas uneA’entful. A single placenta Avas expressed^ b}^ Crede s 
method, but was unfortunately discarded Avithout examination. 

Autopsy Boport . — The specimen consists of a deformed fetal mass 
AA’eighing 1,450 grams (3 potmds 3 ounces) and measuring 14 by 7 by 
36 cm. The eeplialic portion is globular in shape, someAA'hat fiattened 
antei'oposteriorly, and tapers into a fused, _ fin-like, loAver extremity. 
Along the lateral borders of the cephalic portion are rudimentary upper 
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extremities containing bony and cartilaginous substance and covered 
with skin. These extend out from the body of the specimen 3 cm. 
They each end in a clubbed nodular fashion with two recognizable fingers. 
Most of the cephalic portion is covered with fine reddish hair. A 
dimpled, puckered area is present ventrally 4 cm. above the umbilical 
cord. There are no recognizable eyes, mouth or nose, in connection wfith 
this dimpled area. The dorsal portion of this mass has an imperforate 
anus at the junction between the bulbous cephalic portion and the pel- 
vis. A short stubbj’’ spinal column can be palpated running from the 
pelvis up into the amorphous mass. The caudal extremity is fused and 
ends in a tapering fin with several recognizable toes. Internal exam- 
ination reveals plates of bone and osteoid tissue housing liquefied cere- 
bral substance. A fluctuating sac is present inside of these unfused 



Pis'. 2. — Anterior roentgenogram oC acardlus clearly showing bony abnormalities. 

bones denoting an hydrocephalus. No visible recognizable heart or lungs 
are encountered. No thoracic eavit}’- is demonstrable. The large body 
cavity contains small intestine and recognizable cecum and colon, but 
these end blindly in the peritoneum. A remnant of liver is present 
and recognizable spleen. Two undescended testicles are present in the 
ptroperitoneum but no kidney tissue is seen. Although the vings of 
ileum can be recognized, there is no pelvic cavity. The spinal column 
is fused with the lower common extremity. (Fig. 2.) 

Comment 

The case described conforms in a number of respects to tlie general 
trend of cases premously reported in the literature. The ])aticnt gave a 
history of four previous abortions but no former multiple pregnancies. 
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As^ is usual with monstrosities, hj^dramnios was present. The healthy 
twin was delivered first, as previously pointed out in twelve of fourteen 
eases, with the breech of the acardius presenting and delivery 
being effected thirty minutes later. Since the abnormality is described 
as one arising from uni-ovular and monochorionic twins, the case again 
conforms in that the healthy twin was a male child and undeseended 
testicles were identified in the acardius. 

Tlie author wishes to acknowledge the permission of Dr. John G. Onnen to report 
this case and expresses appreciation to Dr. C. G. Warner of the department of 
pathology, University of Maryland, School of Medicine, and University Hospital 
for the pathologic study. 
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DIPHTHERIA OP THE UTERINE CERVIX- 

W. D. Beachaji, M.D., P.A.C.S., akd Maurice Rice, M.D.t 
New Orleans, La. 

(From ihe ’Departments of Gynecology and Ohstetrxcs, Tnlane University School of 
Medicine, and Charity Hospital of Louisiana, and the Departments of Pathology and 
Bacteriology, Louisiana State University School of Medicine, and Charity Hospital of 

Louisiana) 

I N 1932 Eigen^ reviewed the literature of vaginal diphtheria and re- 
ported an additional ease. His studies revealed a total of 115 cases, 
of which only 72 had been eonfiimed by bacteriologie ini'estigation. 
The youngest in the series was 5 months of age, death being due to 
toxic myocai’ditis. The eldest was 55 yeai's. This also was fatal. 

Since then eases of diphtheritic vaginitis have been reported in Eng- 
lish by Lee and Van Saun,^ who mention six cases which were not 
included in Eigen’s study, viz., Bisdorn’s oliservations of three sistere 
(1927), Mason’s case (1927), and the case of Vasile (1924); IVallfield 
and Litvak^ ; CantrelE ; Grant®'® ; Stout^ ; and Parks.® The majority 
of the cases described were of the secondary I'atlier than the primary 
type. Fui'thermore, our study of the literature has failed to reveal 
an instance in wliich the manifestations of the disease were confined to 
the cervix uteri. We are, therefore, presenting data regarding a case in 
which the clinical diagnosis was diphtheria of the nterhic cervix. 


Case Report 


Mrs. P. T. M. (T-42-39594), aged 23 years, resident of New Orleans, 
was admitted to the Charity Hospital April 23, 1942, presenting a chief 
complaint of “whitish vaginal discharge.” Menstrual index was 15 by 
28 by 6-7. She gave a history of having had two pregnancies. The 
first termuiated spontaneously at aioproximately two months almost 
three years prior to the present admission. The second resulted in a 
normal delivery of a 7-pound 1-ounce living, well-formed male, eighteen 
months ago. Slight dysmenorrhea has been experienced for many years, 
manifesting itself as cramps and backache. Headaches and breast pain 
are also frequently associated with the onset of the menstrual flow, the 
amount and character of which have not changed recently. The vaginal 
discharge, of which the patient complained, was not sufficient to cause 
her to seek medical advice. As a matter of fact, the only reason that 
she came to the hospital was that a health examination was compulsory 
for continuation of her job as a waitress. The person referring her for 
admittance recorded a diagnosis of “tumor of the cervix.” 

Historical review by systems disclosed no positive facts of note. 
Thorough interrogation failed to elicit any evidence of luetic or Neis- 
serian infections. 

Past history included tonsillectomy and adenoidcctomy in 1936 as 
the only surgical procedures. Measles and pertussis, uncomplicated 
occurred during childhood. There had been no serious illnc.sses or in- 
juries. 


•Presented before a joint incctinp of the New Orleans Gvnecolopical and Obstetri- 
cal Society and tbe Orleans Parish Medical Society, May 2t* 1543. 

•Now on military leave of absence. 
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At 20 j'^ears she married for the first time. During this marriage the 
two gestations mentioned previously occurred. After a divorce, she 
married again on February 1, 1942. 

Physical examination disclosed a well-developed and nourished ambu- 
latory white female apparently not ill. Blood pressure, temperature, 
pulse, and respiratory rates were Avell within physiologic limits. The 
general physical examination was negative. Perineum ivas relaxed, 
but not lacerated. Skene’s and Bartholin’s glands showed no infection. 
The vaginal mucous membrane presented a healthy color. The non- 
irritating discharge was of a mucoid character. The cervix uteri ex- 
hibited an extensive frosty-white membrane which was firmly adherent 
to both anterior and posterior cervical lips. Attempts to remove por- 
tions of the membrane resulted in bleeding. The appearance was such 
as to cause the examiner to record the impression that it was diphtheritic 
in type. (At that time the patient was questioned fully regarding any 
treatments which might have been undergone during recent months to 
rule out the possibility of therapeutic traumatic cervicitis.) The very 
slightly enlarged uterus was in a state of third degree retroversion and 
beginning prolapse. It could be moved without difficulty and there 
were no abnormal adnexal masses. The rectal findings were irrelevant. 



Fig. 1. — Frosty-white densely adherent membrane on anterior and posterior lips of 
cervix uteri, as seen at the time of admission to hospital. 


Blood sedimentation rate proved to be 18 mm. in 3 hours, Linzenmeier 
method. Kline and Kolmer blood tests were negative. There was evi- 
dence of slight anemia, with a leucocyte count of 7,000, 84 per cent 
polymorphonuclear neutrophiles. Urinary and hemoehemieal findings 
were within normal limits. Urethral, vaginal and cervical smeai’s were 
negative for gonococci, trichomonads, and yeast. 

Cultures of material from the cendx proved to be as follows: un- 
satisfactory, 4/30/42; positive for Corynehactermm diplitkeriae, 5/0, 
5/8, 5/11, 5/18, 5/26, and 5/28/42. On 6/1/42, they were negative and 
continued to be. Pig. 2 is a photomicrograph of culture from the ceivix 
showing the tjqiical palisade arrangement of C. diplitkeriae with charac- 
teristic metachromatic granules, club-shaped fonns, a few barred fonns, 
and an occasional solid staining fonn. Subcutaneous virulence test em- 
plojdng pure culture of organisms obtained on 5/5/42 showed nontoxin 
producer. Intracut aneous virulence test emplojdng pure culture of 
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organisms obtained 5/18/42, using a modification of the technique de- 
scribed by Fraser and Weld (1926) also demonstrated a nontoxin pro- 
ducer. Nose and throat cultures were negative for C. diphtheriae on 
5/8/42, 5/11, and 5/13. Microscopic stud}’ of tissue obtained from 
the cervix on two occasions exhibited the picture of chronic cervicitis. 
Nose and throat cultures from the husband of the patient were positive 
for C. diphtheriae on 5/8/42, 5/11, and 5/18. Similar cultures from the 
little son were negative. Intracutaneous virulence test (Fraser-Weld 
modification) employing pure culture organisms obtained from nose 
and throat of patient’s husband on 5/18 revealed a nontoxin producer. 

On 5/10/42, after the patient had been proved not to be hypersensitive 
to diphtheria antitoxin, she was given 10,000 units intramuscularly. 
No local therapy was administered. A week later the membrane con- 
tinued to grow, regenerating at the sites of removal; consequently, nor- 
mal saline douches were given once daih'. On 5/21/42, an additional 
10,000 units of antitoxin were injected into the gluteal region, follow- 
ing desensitization procedure. Soon thereafter the membrane began 
to disappear, being completely gone four days later and leaving a cervix 
which presented erosions and eversion. Cultural studies proving to be 
negative, the patient was anesthetized with pentothal sodium and the 
areas of cervicitis destroyed by means of electrodesiceation. The pa- 
tient was discharged from the hospital on the following day. Subse- 
quent follow-up studies have revealed entirely satisfactory findings. 



Authors'-’’’^' of the current textbooks on pediatries, obstetrics, and 
gynecology have little to say regarding diphtheria of llie genital trad. 
They evidently concur in the belief that such infections are veiy rare. 
There are no data indicating that the infection am be ti’ansferrcd" to the 
fetus in utero. And it should probably have no immunity; tlierefore, 
such an infant should be isolated and given the benefit of antitoxin. 
Negative Schick tests indicate that approximately 90 per cent of new- 
born babies have an immunity to the disease, but this protection is lost 
m most instances during the first year of life. 

Before the introduction of aseptic methods in the practice of obstetrics, 
puerpei'al ulcers are said to have been very common. As a ve.sult of 
necrosis their appearance was such as to often cause them to be de.sia- 
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iiated as ‘ diplitlieritie ’ ’ altlioiigli they had nothing else in common ■with 
diphtheria. 

Summary 

The case of a 23-year-old "white female who presented a frosty-ivhite 
markedly adherent uterine cervical membrane is reported. The or- 
ganisms cultured were morphologically Corynehacternmi diplitheriae. 
Although virulence tests proved the organisms to be nontoxin producers, 
the administration of diphtheria antitoxin to the patient resulted in 
the disappearance of the cervical lesion. 

Study of the literature confirms the opinion that female genital 
diphtheria is rare. Not a single case of diphtheria confined to the cervix 
uteri was found. 

Every case of diphtheria should be given the benefit of careful study 
of the genitalia. Such studies in the past would have undoubtedly re- 
vealed some secondary infections which were overlooked. 
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STRUMA OVARII 


Sidney Cohn, M.D., and J. Irving Kushner, M.A., M.D., 

New York, N. Y. 

(From Departments of Surgery and Pathology of the Bronx Sospital) 

I N GENERAL, 80 per cent of ovarian tumors are cystic and 20 per 
cent are solid. Dermoid ej’-sts constitute about 10 per cent of the 
cystic tumors. Tlie incidence of thyroid tissue found in dermoid cysts 
has been stated to vaiy from 1.5 per cent to 28.5 per cent.^ 

In 1928, Frankel and Lederer- gathered 50 cases of struma ovarii from 
the literature. In 11 of the 50 cases, thyroid tissue made up the whole 
tumor, but in only 2 cases was an associated goiter present. 

The origin of mixed ovarian tumors affords a tempting field for 
speculation. At the present time the tendencj* is to refer to both cystic 
and solid ovarian tumors as teratomas, but to distinguish them on the 
basis of their physical characteristics. A cystic teratoma is defined as a 
tumor arising from all three fetal layei’s, in which the tissues are ar- 
ranged in a more or less orderly fashion, and in which the structures 
arising from a single tissue type, the ectoderm, are usually predominant. 
A solid teratoma of the ovarj' is defined as a tumor ivliich likewise arises 
from all three germinal layei’s, but in which the tissues are singled to- 
gether indiscriminately and represent for the most part an emliryonic 
development. Clinically, the chief point of interest is tiiat, the dermoid 
tumor is benign, while the teratoma is malignant.® PiclG first advanced 
the theory, now generally accepted, that struma ovarii is a one-sided 
teratoma in which the thyroid had dominated or completely supplanted 
the elements of the other germ layers. 

Because of its comparative rarity and interest, the following case is 
reported ; 

Hosp. No. 147758. J. S., aged 52. Achnitted to the Bronx Hospital 
(service of Dr. Sidney Cohn) on July 12, 1943, because of rectal pres- 
sure, frequency of urination, associated with a sense of “fullness” in the 
perineum. Two weeks before she was examined an abdominal tumor was 
diagnosed. There were no other complaints. 

IMenstruation began at the age of 13 and had been regular about every 
thirty days. She had had her menopause about 2 yeai-s ago. 

Physical Examination: 

She was a healthy looking adult woman. There was a harsli systolic 
murmur heard at the apex. Blood pressure was 130/85. There were no 
other abnormalities except a large insensitive cystic mass filling the left 
lower abdomen. Vaginal examination di.scloscd a small cervix and 
uterus with this large mass extending into the pelvis and di.splacing the 
left ovary. No enlargement of the thyroid was made out. There wei’c 
no clinical signs of hyperthyroidism or hypothyroidism. 

Preoperative Diagnosis: 

Ovarian cyst, left. 

Operation: 

Performed on July 13. 1943, under spinal anesthesia. The left ovarv 
was found to be replaced by a mullilocular cyst, some of which, was solid. 
A left salpingo-oophorcetomy was performed. 
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Pathology: 

No. 25269. Specimen received consisted of a tube with its attached 
ovary. The tube measured 12 cm. in length and showed no gross 
pathology. The ovary measures 17 by 12 cm. in size. The external 
surface Avas smooth and yelloAvish-Avhite in color. On section it Avas 
multilocular and the loculi for the most part contained serous material. 
Some, hoAvever, contained sebaceous material. Areas of fleshy soft 
broAAmish homogeneous tissue, resembling thyroid tissue, Avere also visible. 

Microscopic examination shoAA’'ed a portion of oA'arian tissue intimately 
related to a mass of Avell-defined thyroid tissue in AA^iich the acini varied 
in size and contained colloid in profuse amounts (Pig. 1) . 



FiB. 1. — Path. No. 25269. Section through ovarian cyst wali, showing thyroid tissue. 

X300. 


Diagnosis: 

Struma ovarii in a dermoid cystoma. 

Patient had an uneventful hospital stay and Avas discharged on the 
tAvelfth postoperative day. Examination at the end of 4 Aveelvs shoAved 
no abnormal findings. Basal metabolic rate At-as plus 5. 

AA'e wish to express our appreciation to Dr. Joseph Felsen, Director of Lab- 
oratories, the Bronx Hospital, for his aid in the preparation of this report and for 
the photomicrographs. 
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UNILATERAL TWIN ECTOPIC PREGNANCY 


E. M. Broen, B.A., B.S., M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Hospital of the 
University of Pennsylvania) 

P REVIOUS reports have established the validitj' of 72 cases of uni- 
lateral twin tnbal pregnancy.^'® The last reported was that of 
Lash and Kanfman in 1942.® We wish to add another to this group. 

The patient, a 33-year-old married, colored female was admitted to 
the Hospital of the University of Pennsylvania on Api-il 27, 1943. She 
had had five normal fnll-term nncomplicated pregnancies between 1927 
and 1937, followed by two spontaneous abortions in 1937 and Decem- 
ber, 1942. Her menses had always been regular with a moderate 
amount of flow. Dysmenorrhea had always been mild at the onset of 
her periods. Past histoiy was negative. 

The patient’s last normal menstrual period Avas on February 10, 
1943. On March 15, 1943, she noted the usual amount of bleeding for 
a normal period except that it Avas five clays late and that it lasted tAvo 
Aveeks. During this time she had indefinite, diffuse, loAver abdominal 
cramp-like pains. FolloAving this she felt Avell until April 1, Avhen the 
cramps returned to be associated AA'ith vomiting AAdiich continued up 
to the time of admission to the hospital. On April 23, she had a 
small amount of Arnginal spotting for only one day. After !March 15, 
bleeding episode, she had had a moderate amount of a persistent, non- 
odorous Avhite Amginal discharge. There had bceJi no shoulder or chest 
pain, feAmr or chills, fullness of the breasts, urinary frequency or faint- 
ing attacks. 

When admitted to the hospital, the patient appeared rather Aveak 
and seemed to be suffering from a moderate amount of loAver abdom- 
inal pain. Colostrum Avas present in the left breast. Temperature 
AA^as 99.5° F., blood pressure 124/80, pulse 68, and respirations 17. 
There Avas a mild, soft abdominal distention. On pehuc examination, 
the cervix AAms found softened, appeared normal in color and clean. 
The uterine fundus Avas anterior, slightly softened and very .slightly 
enlarged. The right adnexal area AA-as negative to palpation. There 
Avas a doughy, tender, partially movable mass high in the left adnexal 
region approximately 6 centimeters in diameter. The hemoglobin A\-as 
68 per cent, Avhite blood count 6.800, catheterized urine specimen 
shoAA'ed only an occasional red blood cell. Kolmer and Kline tests A\-ei-c 
negative. 

A diagnosis of left tubal pregnancy Avith tubal abortion Avas inade 
and laparotomy advised. At operation the utei-us A\-as found to b(“ 
softened and enlarged to the size of a six AA-eeks’ gestation. The left 
tube and ovary Avere surrounded by a fcAv fine and dense adhesions. 
The left tube appeared normal. The loft ovary Avas approximately 5 
centimeters in diameter and contained a retention cyst. Tlie right 
tube Avas moderately thickened and closed at its fimbriated end. In 
the middle third, it Avas enlarged and adherent to that ])ortion of the 
oA’ary AAhich lay bcloAv the tube. Both A\-ere plastered against the pos- 
terior leaf of the broad ligament. Contained Avithin this portion of the 
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tube_ and the Avail thereof, and the upper pole of the OA'^ary Avas a mass 
of tissue containing tAvo small fetuses. There Avas a small area of 
rupture on the right lateral side of the mass from which blood appar- 
ently had been leaking to partly fill the cul-de-sac of Douglas. About 
200 e.e. of dark blood was present. There was a dull blue discolora- 
tion of the omentum and intestines in this area. The mass Avas sur- 
rounded by a large number of fine and dense adhesions. The operation 
Avas completed by freeing the adhesions and performing a routine right 
salpingo-oophorectomy. The abdomen was closed Avithout drainage. 

The gross pathologic description: “The specimen consists of the 
right tube and right ovary and tAvo fetuses. The right tube and oAmry 
form a mass measuring 8.5 by 7 by 2.5 cm. in diameter. The right tube 
is approximately 13 cm. in length. The outer tAvo-thirds is dilated to 
a diameter of 5 cm., is hemorrhagic and shoAvs a perforation on the 
posterior Avail. Protruding from this perforation is an old blood clot. 
In this area the tube Avail is markedly thin, giAung the typical appear- 
ance of a ruptured tubal pregnancy. The right ovary lies in the con- 
cavity of the tube and measures 4 by 3.5 by 1.5 cm. in diameter. The 
superior portion of the ovary is adherent to the tube at the site of the 
perforation. The ovary shoAvs perioophoritis, othei'Avise is normal. The 
fetuses Avhich Avere remoAmd from the right tube at operation measure 
6.25 and 6.5 cm. in length respectively. Grossly these show no ab- 
normalities. ’ ’ 

The microscopic diagnosis Avas right tubal pregnancy; right peri- 
oophoritis. “Sections from the right tube shoAV the Avail to be mark- 
edly thin. There is typical placental tis.sue noted hiAmding the Avail 
of the tube. Sections from the OAmry shoAv perioophoritis.” 

Her postoperathm course Avas uneA’-entful except for a moderate in- 
crease in postoperathm reaction A\dth Ammiting and distention for the 
first three days. The wound healed by primary union. _ She Avas dis- 
charged on her thirteenth postoperathm day in good condition. 

Comment 

The mass that Avas palpated in the left adnexal region Avas not that 
of the ectopic gestation but a retention cyst, Avhile the right side con- 
taining the real pathology Avas negative to bimanual palpation. These 
findings Avere confirmed also by three other examiners. 
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PELVIC ABSCESS FOLLOWING ARTIFICIAL INSEMINATION 

WiLLiAji Bickers, M.D., Richhionp, Va. 

T he treatment of relative infertility has taken on new interest in 
recent years as a result of certain fundamental contributions to our 
Imowledge on the subject. The insufflation of the tubes as described 
by Rubin for the determination of tubal patency, the study of the 
endometrial biopsy for the determination of ovulation, and careful 
study of the seminal fluid are Imt a few of the more recent diagnostic 
aids that have been introduced for the management of the sterile 
couple. The latter of these has instituted a wave of enthusiasm for 
artificial insemination of the alleged defective seminal fluid into the 
cemdx and often into the uterine cavity to overcome sterility which is 
thought to be due to failure of the sperm to migrate into the uterus 
luider their own power. The fact that a defective seminal fluid is most 
probably not capable of fertilizing the ovum even if it were deposited 
directly upon it is a factor often forgotten. Indeed the indiscriminate 
use of the husband’s seminal fluid for injection into the uterus is most 
vehemently to be condemned. Indications for artificial insemination 
have been laid donm by Guttmaeher and in substance they are : anomalies 
of the male genitalia which malce it impossible to deposit the seminal 
fluid near the cendcal os at coitus ; anomalies or atresia of the vagina 
which makes coitus impossible and therefore the seminal fluid camrot 
be deposited near the eendeal os. In the case to be reported the hus- 
band had a normal seminal fluid, both in amount and morphologj’’ but 
had never been able to have an erection of the penis. The seminal fluid 
was readily obtained by the patient in a manner which he did not 
divulge but his Avife insisted tliat introduction of the penis into the 
vagina had never occurred during their seven years of marriage. 

Mrs. M. C., aged 29, gave a history of good health throughout her 
life. The menarche occurred at 14, and after a few montlis of irregu- 
larity a regular cycle Avas estaljlished. She Avas married for six 3 ^ears 
at the time of the fii'st examination and her onty complaint Avas sterilitj’. 
The marital relation had never been satisfactoiy because of the failure 
of her husband to maintain an erection sufficiently long to introduce 
the penis into the vagina. She stated that coitus had never been accom- 
plished. A complete sterility studj'’ revealed a normal secretory endo- 
metrium at the onset of 3 consecutwe menses, the vaginal jrH Avas 4.8, 
the basal metabolic rate Avas -8, the tubes Avere patent but at a rela- 
tivelj^ high pressure on the first examination. Subsequent tests shoAved 
the tubes patent at 125 mm. of mercury. The pehuc organs AA^ere nor- 
mal in size, position and corrtour. The seminal fluid Avas examined 
from a sterile bottle into AAliieh the patient’s husband had ejaculated. 
The quantity AAns 4.1 e.c., the motility Avas normral (85 per cent motile 
forms), and the morphologj' Avas normal (12 per cent abnormal forms). 
Surce the failure to deposit the seminal fluid into the region of the 
cerwical os Avas apparerrtly the only sterility factor, the patierrt Avas 
advised to come to the office for artificial insemination. Studj' of the 
endometrial biopsy suggested that OAprlation apparently occurred about 
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the eighteenth day of her cycle and this coincided Ydth the patient's 
histoiy which was fairly good for the “ mittelschmerz.” She was 
inseminated for 3 successive months and pregnancy did not occur. At 
this time the patient disappeared only to return about 6 months later 
requesting further insemination. On October 2, 1943, the patient was 
inseminated by the author. At the time she complained of some cramp- 
ing and I knew that some of the fluid had entered the uteidne cavity. 
The canula was withdrawn and the rest of the fluid deposited in the 
cervical canal. She called that evening complaining of low back pain. 
Two days later the temperature went to 100° F., and on the sixth day 
after insemination the temperature went to 100.8° F. Pelvic examina- 
tion revealed a generalized induration and tenderness radiating out 
into the pelvis from the cul-de-sac. The patient was treated for 12 
da^^s A^dth maximum doses of sulfadiazine vdth no apparent effect. At 
this time she ivas admitted to the hospital ivhere after 7 days of bed 
rest the abscess localized and a fluctuant mass could be palpated in the 
posterior Amgina. This was incised and drained and vdth finger dissec- 
tion a large A’olume of pus evacuated from the cul-de-sac and a “T” 
tube placed in the region of the broad ligaments. At this time the 
abscess could be palpated 5 cm. above the sjunpliA’-sis. Six daj'^s later 
the patient ran a normal temperature, the abscess cavity rapidlj’- be- 
came reduced in size and on the eighteenth day after operation the 
“T” Avas expelled from the A^agina. On discharge from the hospital 
the pelAus Avas full of adhesions but the tenderness and mass had dis- 
appeared. 

The future of this patient so far as fertility is concerned is not very 
bright. Thus there is illustrated again the favorite apliorism of Dr. 
DeLee “priina nix nocere” illusti-ated in a paradoxical sort of AA^ay. It 
is to be re-emphasized that a sterile seminal specimen is most difficult 
to obtain and even Avhen the most scrupulous care is used to inseminate 
it AAuth aseptic technique, the tragedy aboA'e described may be re-enacted. 
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NAEGELE PELVIS ASSOCIATED WITH RUDIMENTARY 

FEMUR- 


Philip B. Wahrsingee, M.D., New York, N. Y. 
(From the Ohstetric Service of the Bronx 3ospitaJ) 


T he most common cause of the Naegele pelvis, according to DeLee, 
is disease of the sacroiliac .ioint and the neigliboring portions of 
the ilium and the sacrum. Other authors ghm diseases of the hip joint, 
arthritis, caries, or trauma of the sacroiliac synchondrosis as causes of 
this type of pelvis. Congenital anomalies may also be the cause of this 
pehde deformity. It is because of the rarity of the anomaly of rudi- 
mentary femur as a cause of Naegele pelvis that the following ease is 
report. 

E. S. (Hospital No. 145,765), a 21-year-old primigravida was admitted 
to the prenatal clinic of the Bronx Hospital with a history of having 
had her last menstrual peidod on August 25, 1942. Her expected date 
of confinement was calculated as June 1, 1943. The height of the 
fundus was commensurate with the date of the last period. It was 
noted that the patient had a congenital abnormality of the right lower 
extremity and hip. The right foot Avas at the level of the left knee. 
Sleasurement of the pelvis showed the following. Interspinous 24 cm., 
left oblique 16 cm., right oblique 23 cm., external conjugate 20 cm., 
transA’'erse of the outlet 11 cm., depth of the symphysis 4 cm., diagonal 
conjugate 12i/^ cm. The pubic arch Avas obtuse. 

Upon questioning, the patient gaAm a history of some orthopedic 
operation in early childhood. The folloAving information was obtained 
from the surgeon. Dr. J. B. L’Episeopo, aaOio had performed the oper- 
ation in NoA^mber, 1927. 

“The patient had a congenital absence of the upper part 
of the right femur. A knee joint Avas present but there Avas 
a very rudimentary loAver part of the femur. An operation 
Avas performed in Aidiich the side of the ilium Avas turned doAAUi 
and the rudimentary femur Avas brought up against it in order 
to permit Aveight-bearing of the femur against the side of the 
ileum. ’ ’ 

PolloAving an uneA^entful prenatal period the patient Avas admitted 
to the hospital in aetwe labor at tei'm. Examination at this time 
shoAved the Amrtex presenting but unengaged. The membranes Avere 
intact. In vieAv of the above mentioned abnormality an orthopedic 
consultation Avas requested. This report by Dr. S. W. Boorstein Avas 
as follows: 


“The right loAver extremity shoAvs no motion at the hip. 
Motion is present at about one to one and a half inches beloAv 
the hip AAdiere there is a rudimentary knee joint. The right 
loAver extremity is fifteen inches shorter than the left and the 
right foot is at the leAml of the left knee. The patient gets 
about Avith an artificial limb.” 


-I-.. meeting of the Section on Obstetrics and Gvnecolotn- of the Xen- 

fork Academy of Medicine. December 28. 1943. 
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Because of the pelvic deformity in the presence of active labor with 
the head unengaged x-ray pelvimetry was ordered. The report by 
Dr. William Snow Avas: 

“Radiographic examination of the abdomen shows preg- 
nancy in vertex presentation. The head is in the left occiput 
transverse position dipping at the inlet. The fetus appears 
to be rather large. The placenta is located anteriorly. The 
pelvis is platj^elloid. In addition there is asymmetry. The 
right forepelvis is shallow. The latter condition is due to the 
fact that a congenital malformation was present in the right 
lower extremity. The right femur is rudimentary. On the 
film it measures approximatelj’’ eight centimeters in length. 

The false acetabulum is present just above the usual level. The 
tibia and fibula are of fairly normal appearance. The foot 
reaches to the leA'^el of the knee on the other side.” 



Fig-. 1. — ^x-ray showing rudimentary femur, aiso tibia and fibula on right side. 


Pelvimetry : 


Pelvic Inlet True conjugate 9.7 cm. 

Transverse 14.0 cm. 

Midpelvis Anteroposterior 10.1 cm. 

Interspinous 11.5 cm. 

Outlet Posterior sagittal 9.4 cm. 

Intcrtulierosity 10.8 cm. 


NotAAuthstanding the x-ray findings, it was felt that this patient tvould 
be able to give birth by the vaginal route. Following a total labor of 
tAventy-three hours, the patient AA'as deliA^ered spontaneously of a liAung 
six-pound fourteen-ounces female child. The baby Avas normal in all 
respects. The patient Avas discharged on the ninth post-partum day 
folloAving an uneventful puerperium. 
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This ease has been presented as a ease of obliquely eontraeted or 
Naegele pelvis as a complication of the rare congenital anomaly of 
rudimentary femur. 

1229 Clay Avenue 


Beruti, Josue A.: The Prohlem of Natal Mortality, Arcli. Clin. obst. t ginec. 

“Eliseo Canton” 1: 29, 1942. 

Josue A. Beruti (Buenos Aires) in an introduction to a subsequent statistical 
study, discusses natal and neonatal mortalitj* as factors involved in the declining 
birth rate in Argentina. Although infant mortality in general has decreased 
niarkedl}', there has been an alarming increase in neonatal mortality. Twenty- 
five per cent of all infant deaths occur during the first three days of life. The 
author considers that stillbirths should also be included in a studj' of infant 
mortality and that gj'necologists and obstetricians should be concerned with the 
possibilit}' of reducing their incidence bj^ more intensive application of the prin- 
ciples of hygiene, preventive medicine, obstetrics and pediatrics. Because of 
varying definitions of natal mortality, ofiieial statistics on the subject are hope- 
lessly confused. In Buenos Aires a lapse of three days is allowed between birth 
and registration, thus death of a child witliin this time is recorded as a stillbirth. 
The author defines the categories which he uses in his statistical study. A viable 
child born witliout lieartbeats is considered a stillbirth; a child of less than 
2,500 Gm. is called premature; “newborn” includes birth to one month. 

According to statistics published in the bulletin of the Panamerican Health 
Office, Feb. 1, 1940, there are few American (N. and S.) countries and cities which 
have shown a regular and continued decrease in natal mortality, many of wliich 
have shown an increase and most showing no definite increase or decrease. 
Statistics for Buenos Aires (Municipal Statistical Keview) during the period 
1914 to 1939 show in general a descending tendency (maximum 1923, 5.3 per cent, 
and minimum 1939, 2.6 per cent). The decrease is almost constant since 1925’ and 
absolutely'' constant since 1934. According to De Eudder, the neonatal mortality 
of the world has increased slightly'. 

Different laws and customs governing registration of births, differing criteria 
for determining stillbirths and laxity in reporting births contribute to inaccuracy 
even in official statistics. In hospitals, especially children’s hospitals and ma- 
ternity centers, the more careful records and better discrimination as to the 
causes of fetal or infantile deaths make statistics from such sources more valu- 
able, but with its accumulation of complicated cases a hospital does not ade- 
quately represent a province or locality. For this reason the statistics which 
the author is to present, although based on a great number of cases, represent 
a particular situation. A more complete picture could be obtained only by 
combining statistics from all maternity centers of all cities and towns in the 
Eepublic. Since this is at present Utopian, he confines himself to an investiga- 
tion of the clinical material from one maternity center in Buenos Aires, hoping 
that this combined with material from other institutions may yield some in- 
structive facts. The author warns that the statistics are not absolutely perfect 
since the clinical records, especially in early years, are not all satisfactory and 
since diagnostic, prophylactic and therapeutic criteria have not remained constant 
through the years. 


J. P. Greenhill. 



SPECIAL RUBBER GLOVE WITH SCALE FOR MEASURING 
THE TRUE CONJUGATE DIAMETER 

H. B. Biscow, M.D., New York, N. Y. 

T he present accepted method of measuring the true conjugate is for 
the physician to introduce his middle and index finger into the 
vagina, place the tip of the middle finger on the promontory of the 
sacrum, and with the finger of the other hand, close to, or a little under 
the symphysis pubis, mark off: the space, withdraw his hand, and have 
an assistant place the two points of the metal pelvimeter on the two ends 
of the marked off space. Prom this marked off space, must be subtracted 
iy 2 to 2 centimeters to allow for the thickness of the sjonphj^sis pubis. 
After the subtraction is made, he obtains the length of the true con- 
jugate. 

To simplify this procedure, the rubber measuiang glove is offered. 
This is an ordinary rubber glove which has a measure printed on the 
side of the index finger, in centimeters, inches, or both. The measure- 
ment is taken in the usual way. 



Fig. 1. 


1. Measure the diagonal conjugate. Place the tip of the middle 
finger on the promontory of the sacrum. Mark off the under border 
of symphysis pubis by finger of the other hand. 

2. Read measurement on the centimeter scale on index finger of the 
examining hand which -ndll give the length of the true conjugate and 
not the diagonal. 

3. This is so because the difference of the length between the tip of the 
middle finger and the tip of the index finger is approximately the thick- 
ness of the symphysis pubis. 

The advantages of this measuring glove are: 1. Simple, 2. Direct, 3. 
No need of an assistant, and 4. Always at hand. 
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Editorial Comment 


NONBIOLOGICAL FACTORS AFFECTING SUCCESSFUL 
HUMAN CONCEPTION 

I T IMAY be claimed, perhaps, that the days of the obstetrician, con- 
fining his work solely to the mechanics of obstetric care, are numbered. 
At least manifold compilations of figures and facts appertaining to 
maternal and infant mortality have brought about a reduction in the 
number of radical midwifery maneuvers. Cumulative statistical evi- 
dence placed in the hands of mateimal and child health agencies and 
our specialty has compelled sound revision in obstetidc method, tech- 
nique, and judgment. 

Within the recent two decades numerical realities, concerning ma- 
ternal and infant morbiditj^ and mortality, have dictated new codes of 
ethics in maternity hospitals. LaAvs concerned Avith the safety of 
mothers and the neAvborn Avere placed upon the statutes of many states. 
Large cities have decreed health ordinances persiAading the attention 
of less careful physicians to the problem of prematurity. 

Obstetricians, as a class of siucei'e specialists, heeded these Avarnings 
of the biometric analysts. Obstetrical care in the ante-partum, intra- 
partum and post-partum periods AA'as tremendously improAmd from this 
statistical impetus. We mxAst admit, hoAA'eAmr, as do some of our leaders 
AAuth becoming distaste, the ultimate solution AA'ill be found only in 
educational programs for the neAV generations of physicians and the 
populace. 

As clinical specialists Ave must further confess that the statisticians 
are far ahead of the teachiiAg obstetricians in their constant search for 
significant biometrical correlations. Hoav many of our obstetric diA'i- 
sions, Avithin uniAmrsity centers, haAm recognized the inclusion of pre- 
marital advice, psychosexual problems of pregnancy or the socio- 
economic significance of abortion in their curricula? It remained for 
the sciences of humanity to aeknoAA'ledge the eonti’ibutions of the bio- 
metric analysts. Sociologists are teaching premarital adA'ice. Sex 
education is being stressed by the psychologists and authorities dealing 
AA'ith delinquency problems. The psychosomatic problems in pregnancy 
(illegitinvacy, postabortal sequelae, conversioir neuroses and others) 
are being unraA^elled by the social A\mrkers, the AA^elfare bureaus and 
judicial agencies. 

Since the onset of World War II, there is aiA increasing amount of 
still more OAmx'AAdielming statistical CA'idence to AA'arn the physician that 
his serAuces, as an obstetrician, must be increased. Facts, figures and 
paphie demonstrations concerning policies of population, differentials 
in human fertility, social and psychologic factors affecting human fer- 
tility are being collected, collated and published. The obstetrician of 
tomorroAV must learn the neAver biometific jargon. He must intelli- 
gently understand, evaluate and apply these truths to his practice. 
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The hClbank Memorial Fund and the Carnegie Corporation of New 
York City financed recently, at considerable expense, an extensive 
survey of the social and psychologic factors affecting fertility. A 
specially selected research group, without, however, representation of 
the obstetric group, was formed to study these problems. This new 
group is banded under the lengthy title of a Committee on Social and 
Psychological Factors Affecting Fertility. As obstetricians and gyne- 
cologists it is well worth our time to consider their early reports. 

One of the first reports*" emanating from this Committee concerns 
itself with the differential fertility among 41,498 native white couples 
in Indianapolis. Nine pages of this fifty-eight-page report are de- 
voted to statistical evidence listed as proof of the report’s demographic 
and biometric accuracy. The summary is given two and one-half 
pages. These workers made certain interesting observations. They 
report: among other things that “Catholic couples are 18 per cent 
more fertile on the average than Protestant unions — ” while “mixed 
Protestant-Catholic marriages on the other hand are 10 per cent less fer- 
tile than Protestant unions.” The Jewish couples, 419 or 1.0 per cent, 
constituted “but a small sample.” The conclusion drawn however 
states that “they are 25 per cent less fertile on the average than the 
Protestant couples. ’ ’ 

The most sweeping conclusion of the Whelpton-Boser report states, 
“In general, the traditional inverse relation of fertility to socio- 
economic status is found for both Protestant and Catholic marriages. 
This is true in the analysis of fertility by rental value of the dwelling 
unit, rent paid by the couple, and educational attainment of the hus- 
band and wife.” The investigators report one exception to this con- 
clusion. “In the rental group above the $50-$59 level the fertility 
rates increase with rising rental level.” 

Education as a “factor affecting fertility” disclosed “on the basis 
of the wife’s education that the fertility rate for Catholic couples ex- 
ceeds that for Protestant couples by 40 per cent at the college level, 
but by only 3 per cent at the grammar school level.” "When the hus- 
band’s education is considered “the comparable figures are 39 per cent 
and 7 per cent.” 

The region of the couples’ birth seems to “affect fertility” for among 
the “Protestant unions by birth region of the husband and wife_ yield 
the lowest fertility rates for the northern born couples and highest 
rates for the southern born.” The statisticians have performed a 
superb job of collating objective statistical evidence for one city. These 
findings, for the most part, could have been predicted by any experi- 
enced obstetrician in Indianapolis. Little new information is added. 
Old generalizations Avere simply categorized and pigeon-holed in their 
proper percentage parcels. 

The studj’' on “social and psychological factors affecting fertility” 
illustrates several fallacies of the sociologic statistician. For the most 
l^art these iiiA'estigators attempt objective analj^ses of medical prob- 
lems with but little knowledge of medicine or medical nomenclature. 

In their earnest efforts to explain the correlations new definitions are 
dcA'cIoped. We witness terms such as “differential fertility,” “fer- 
tility rates,” “children per 100 Avives,” “age specific fertility rates” 
being added to our nomenclature. Their preciseness and impeccability, 

•AVhelpton, P. K., anj Kiser. C. A’.: Milbank Jlemorial FVnd Quarterly 21: 221- 
2S0, 1943. 
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characterized in the graphs and statistical tables, loses its effectiveness 
Avith loose and faulty choice of medical terminology. 

In the title of their report, namely, Social and Psychological Facfos 
Affecting Fertility, the statisticians give a totally different meaning to 
the word fertility than Avonld be ascribed to that connotation by ob- 
stetricians. The statisticians say they measured “factors affecting 
fertility.” They actually measured suceessfid conceptions and some 
factors Avhich Avere directly or indireetlj’’ proportional to accomplished 
fertilization and successfully terminated pregnancies. While social 
and psychologic factors may reasonably be expected to affect the re- 
produeth^e histories of couples, it is difficult to see in AA'hat possible 
manner being poor, northern-born, or Catholic could influence the 
motility of spermatozoa or the incidence of cyclic ovulation. Fertility, 
to the medical AA'orld, connotes the potential or real ability of an ind'i- 
Audual AA'-ho possesses the liiologic capability of contributing 50 per cent of 
fertilizalile germ cell plasm essential to effect a fertilized ovum. ObAu- 
ously education, religion, the socio-economic status, and our moral train- 
ing conti'ibute to our Abolition in determining AA'hether or not the implan- 
tation of fertilizable spermatozoa occurs during the oA'ulatory period in 
a specific coition. But obstetricians Avill disagree that intrinsic biologic 
fertility can be changed by such extrinsic forces. A normal Avoman’s 
ovaries contain eggs and a normal man’s testicles dcA'elop speinn, be 
she or he poor or rich, agnostic or belieA'er, brilliant or dull, or an 
urban or rural resident. As scientific men Ave must protest the misuse 
of the connotation fertility as used by statisticians. 

As obsteti’icians Ave genei’ally concede that approximately 70 per 
cent of pregnancies occur in the third decade of life, ages 20 to 29 
years. This age group in the Whelpton-Kiser repoi't constitutes 40 per 
cent of their entire series of 41,498 Avhms. It is difficult therefore to 
agree upon the general conclusions regarding “factors affecting fer- 
tility” among these Avomen aaIio haA^e not j’^et completed their repro- 
ducthm liA’-es. In all figures dcAmloped. it is plain that percentages and 
conclusions obtained by using the common diAusor 41,498 cannot hope 
to be statistically sound. In all fairness to these excellent reporters, 
they haAm broken the age group doAvn into multiple smaller collated 
analyses, although the significance of these secondary conclusions be- 
comes weaker by Aurtue of the small numbers. 

Whelpton and Kiser performed a splendid Avork in their painstaking 
analysis. They haAm pioneered a pattern for statistical evaluation of 
realized human conceptions. They presented the first complete sta- 
tistical picture of realized term pregnancy in a large city during a 
specific period of time. Undoubtedly other reports emanating from 
this same survey Avill consider abortion, illegitimacy, diA’oree. separa- 
tion and other concrete factors affecting human reproduction AA'ithin a 
specific region. It is to be hoped they Avill seriously consider the addi- 
tion of experienced obstetricians to their adAUSory staff before they 
publish more data upon the subject of human reproduction. 

The_ specialty of obstetrics and its leaders Avill profit Avhen more 
attention is paid to the social and psychologic factors A\-hieh may leave 
the indmdual obstetrical episode a moment of either happiness or 
tragedy to the family unit. The psychosomatic aspects of pregnancy 
miist be considered if Ave are to lessen maternal and infant morbidity 
and mortality. Our obstetric savants- must heed the voices of the bio- 
metric analysts avIio labor so diligently that our population mav reach 
biologic sound qualitative and quantitative levels. Physicians can 
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assist in reacliing an ideally balanced population attainable witb the 
least hnman misery and compatible -with the most decent living standards. 

In reiteration we must conclude that the days of the obstetrician, 
confining his work solely to the mechanics of obstetrical care, are num- 
bered. The modern obstetrician is expected to be familiar not only 
with the physiology, biochemistry, histology, pathology, and metabo- 
lism of pregnancy, but also with the social, psychiatric, economic, and 
psychologic factors affecting reproduction. The evaluation of these 
latter factors can be reached only through a considered inventory of 
them. The obstetrician owes much to the statistician. They should 
know one another. 


Clair E. Folsome, M.D. 



Department of Reviews and Abstracts 


Selected Abstracts 


Puerperium Labor, Complications 

Valhor, B.: Eupture of the Aorta in the Puerperium, Acta. obst. et gynee. 

Scandinav. 21: 417-426, 1942. 

Eupture of the aorta during pregnancy, labor or the puerperium is a rare con- 
dition. There are only fourteen cases reported in the literature. Most of these 
were spontaneous. The author reports a ease which occurred in Stockholm on the 
fifteenth daj’^ of the puerperium. Death occurred seven days later. 

J. P. Greenhill. 

Cairns, D. E., and Melton G.; Primary Thrombosis of Cerebral Veins in the 

Puerperium, Brit. M. J. 1: 439, 1942. 

A case of possible thrombosis of cerebral veins is reported to have occurred in 
a 29-year-old, white secundipara. She was admitted late in the puerperium of 
her second pregnancy because of severe anemia following post-partum hemorrhage 
at the time of her delivery. She was transfused without incident. On the seven- 
teenth post-partum day she had three convulsions, followed by one more on the 
nest day. There was no aura, nor was there any elevation of blood pressure. The 
convulsions were followed by nausea, vomiting and headache. The spinal fluid 
contained blood and the pressure was elevated. There were localizing signs in 
the left hand. Keeovery was gradual but complete. While such a sjmdrome maj’' 
exist, it is the opinion of the abstractor that it is not proved in this instance. 

F. M. Heleman. 


Puerperium 

Gunther, Mavis M. B.: Lactation in Women, Canad. M, A. J. 47: 424, 1942. 

In this paper an attempt is made to correlate clinical experience in interpreting 
the problems of nursing with the physiologic background of lactation. The author 
supports the view that the response of the mammary gland to pregnancy is due 
largely to the action of estrogens. Progesterone also plays a part in the breast 
development, for it can be demonstrated experimentallj' that it has a synergistic 
action with estrogens. The secretion of the anterior lobe of the pituitarj' is 
recognized as necessary at least for the maintenance of lactation. The exact 
mechanism of initiation of lactation is not clearly recognized. The secretion of 
milk consists of two processes, a continuous one by the alveolar cells into the 
lumen of the alveoli and the ducts, and an intermittent one of removal from the 
gland. The author points out that regardless of the mechanism which limits 
secretion when the breasts are full, a period of not emptying reduces secretion 
very rapid!}' and when once reduced, the rate depends upon the demands made 
on the breast and its response to these demands. 

The author recommends: 

1. Putting the infant at breast within twelve hours of the delivery, and every 
eight hours during the next two days. 

2. Limiting the nursing period to 1 to 2 minutes until adequate secretion is 
available. 
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3. Nursing at both breasts every four hours. 

4. The omission of artificial feeding until after lactation has been -well estab- 
lished. 

Carl P. Huber. 

Boigen, A.: Puerperium in Women Having or Having Been Operated Upon for 

Ovarian Cyst, An. del Inst, de Mat. y Asis. Social 3: 1941. 

The rare association of ovarian cyst and pregnancy is partly explained by the 
author by the fact that cystic ovarian tumors are an important fact in the 
etiology of sterility. The cyst may cause interruption of pregnancj^, and per 
contra, the pregnancy may aid torsion of the pedicle of the cyst. In the first-half 
of pregnancy, ovariectomy is indicated; in the last half expectant observation 
with the possibility of intervention at the first sign of complications. Dystocia 
and uterine rupture may be caused bj^ the presence of the cyst during labor. In 
a study of fifty-two cases in which the cystic ovary had been removed during 
pregnanc.y, no puerperal morbidity attributable to the operation was observed. 

Robert J. Weissman. 

Schmidt, Harry J.; The Use of Progesterone in the Treatment of Post-Partum 

Psychosis, J. A. M. A. 121: 190, 1943. 

The author reports a case of recurring post-partum psychosis coming on ten 
days after a normal delivery. The periods were definitely associated with her 
menstrual periods. An attempt was made to explain this on the sudden with- 
drawal of progesterone bj' the removal of the placenta, which would leave an 
excess of estrogenic hormone in the circulation. Therefore, physiologically, pro- 
gesterone would be indicated for treatment, and it is felt that the early use of 
this hormone may be valuable in the prevention of post-partum ps}’’chosis. 

William Berman. 


McIntyre, W. Keverall: Purther Notes on the Control of Post-Partum Hemor- 
rhage by Injection of the Umbilical Vein, Australia M. J. 2: 517, 1942. 


The author reports his results in fifty-one cases in which he uses the cord in- 
jection method of treating cases with retained placenta. The author uses warm 
saline (115° to 120° F., when it reaches the uterus). A temperature drop of 
10° P. is allowed for everj" 12 to 15 inches of cord. The uterus responds to 
saline at higher temperature than at room temperature. The solution is injected 
as rapidly as possible with a syringe. The average amount injected into the 
umbilical vein varied from 568 c.c. to 1,136 c.c. 

In forty-three of these fifty-one cases, there was no morbidity during the puer- 
perium. Eight patients had a mild temperature rise up to 100° P., which lasted 
a few daj’s. 

The author advises that the usual expectant treatment in the third stage should 
alwa 3 's be employed; but in certain cases the procedure should be used in antici- 
pation of trouble, as in threatened uterine atony, or after intrauterine manipu- 
lations in the second stage. The author also advises its use in cases of steadj' 
hemorrhage from an atonic uterus. 

William Berman. 


Abortion 


Javert, C. T., and Stander, H. J.: Plasma Vitamin C and Prothrombin Concen- 
tration in Pregnancy and in Threatened, Spontaneous, and Habitual Abortion, 
Surg. Gynec. & Obst. 76: 115, 1943. 

Of 24,289 pregnant women admitted to the Woman’s Clinic of the New York 
Hospital, 9.0 per cent had vaginal bleeding, and of this group 1 in 15 suffered 
complete or incomplete abortion. 
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In seventy-nine patients vitamin C levels were studied at the time of tlireatened, 
spontaneous or habitual abortion. The values formed in these patients ^vere slightly 
belorv the normal control group. In the same cases the maternal plasma pro- 
thrombin concentration was measured. In this instance, it was significantly 
lower than that formed in the normal controls. 

The authors, in treating spontaneous, threatened and habitual abortion, not 
only used diet regulation and vitamins C and K, but also hormones and minerals. 
Thus, the results are only suggestive that these two vitamins might help in pre- 
vention of abortion. 

L. M. Hellman, Lt. MC., USNU. 

Leon, Juan: Therapeutic Abortion and Simultaneous Sterilization. Actual Value 
of Surgical Methods by the Vaginal Route, Arch. Clin. obst. j ginec. “Eliseo 
Canton” 1: 113, 1942. 

Juan Leon states that the opportunitj' to use surgical methods is found prin- 
cipally in the third month of pregnancy because evacuation of the uterus with 
the usual obstetric means at this time is difScult and dangerous, owing to the size 
of the ovum. An imperative condition for the success of the operation is that 
there is no contraindication to opening the peritoneal cavit 3 ' through the vagina. 
Four techniques for vaginal cesarean section are available: vagino-cervico- 
isthmic, vagino-isthmic with longitudinal incision, vagino-isthmic with transverse 
or arcuate incision, and vagino-corporal. The last three, which do not involve the 
cervix, are preferable. If conditions allow it, they may be complemented bj' some 
method of permanent or temporarj' tubal sterilization. If the patient's general 
condition is bad, especiallj' if pregnancj- is somewhat advanced, it is better to 
defer sterilization. If the cervix is infected, opening the peritoneal cavitj’ to 
perform sterilization may seriouslj' endanger the life of the patient. Under the 
circumstances, the vaginoistlimic method is indicated, leaving sterilization for 
later, or the small abdominal cesarean section with simultaneous sterilization 
maj' be used. 

J. P. GrEENHIIiL, 

Neuweiler, W.: The Frequency of Full-Term Pregnancy After Threatened 
Abortion, Schweiz, med. "Wchnschr. 71: 1303, 1941. 

Neuweiler followed up a series of eiglitj" cases of threatened abortion. Onlj’ 
fifty of the women (62.5 per cent) went to term. This is a high incidence of 
success as compared with reports in the literature. It was interesting to note 
that 78 per cent of the women from farms went to term, whereas only 41 per cent 
of the urban women carried their babies to term. Strangely- enough, most of the 
unmarried women (two-thirds) went to term, whereas among the married women 
the reverse took place, namelj' onlj* one-fourth of the women went to term. The 
author emphasizes, therefore, that the outcome of abortions depends upon such 
factors as place of abode, civil and other conditions. 

J. P. Greenhill. 

Schumacher, W.: The Indications for Intrauterine Manipulation, Schweiz. Med. 
Wchnschr. 72: 353, 1942. 

The author treats patients who have febrile abortions conservative!}- for at 
least 24 to 48 hours. After the temperature drops, the uterus is emptied by curet- 
tage. In cases where there is suspicion of criminal abortion, nothing is done for 
at least five to eight days except to prescribe medication. 
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In a series of 408 cases, only twenty had complications. Two women died. 
Eleven of the twenty women had complications when they were admitted to the 
hospital, and only ten of the patients treated conservatively developed complica- 
tions. In six cases, the trouble was extragenital. In the author’s clinic all 
febrile abortion cases are given sulfanilamide. 

J. P. Greenhill. 


Falls, Frederick H., Eezek, George H., and Benensohn, S. J,: Clinical and Experi- 
mental Observations on the Use of Corpus Luteum Extracts in Obstetrics, Surg. 
Gynec. & Obst. 75: 289, 1942. 

The authors report the use of intramuscular and intravenous water extracts of 
corpus luteum for various obstetric conditions. In 452 cases of threatened abor- 
tion, they claim 83.5 per cent to 86.5 per cent success in contrast to 88 control 
cases treated palliativelj’' with only 39 per cent salvage. Out of one hundred 
sixty cases of habitual abortion, there were seventeen failures. While the authors 
define “habitual abortion” as in a patient having two or more abortions, the 
tables seem to include many cases with onl}’’ one previous abortion. The use of 
corpus luteum extract in forty-six cases of partial premature separation, eighteen 
cases of placenta previa, and eight cases of premature rupture of the membranes, 
with 91 per cent, 94.5 per cent, and 87 per cent terminating successfully, is also 
reported. Also the successful use of corpus luteum extract following laparotomy 
on pregnant women is described. 

L. M. Heelman. 


Menstruation 


Bussell, F. M. G., and Dean, E. M. : Influence of Thyrotoxicosis on Menstruation, 
Lancet 2: 66, 1942. 


Thyrotoxicosis, even when severe, may have no effect on menstruation. When 
it does affect menstruation, it tends to produce first scanty periods, and then 
amenorrhea, which was present in over half of the twentj'-nine severe cases in a 
scries of one hundred thirty-nine. Where the periods had become scantj', or ab- 
sent, they returned to normal in about half of the cases operated on. Menor- 
rhagia is uncommon in thyrotoxicosis, and is probably transient when it does 
appear. 

Carl P. Huber. 


Anesthesia and Analgesia 

Adams, B. Charles, Lundy, John S., and Seldon, Thomas H.: Continuous Caudal 
Anesthesia or Analgesia, J. A. M. A. 122: 152, 1943. 

The authors report their use of the modified Hingson-Edwards technique of con- 
tinuous caudal anesthesia. They use a No. 5 ureteral catheter which is inserted into 
the sacral canal through a No. 13-gauge spinal needle. The disadvantages of the 
needle technique are breakage of needles, intravenous injection, trauma, and sub- 
dural injection and infection. These disadvantages are obviated by the use of the 
catheter teclmique. The dangers of continuous caudal anesthesia by either technique 
are reviewed. Contraindications to its use in certain conditions complicating preg- 
nancy are also mentioned. 

Willi A II BERiiAK 

Batterman, Bohert C., and Himmelshach, C. K.: Demerol — A New Synthetic 

Analgesic, J. A. JL A. 122: 222, 1943. 

Demerol possesses three main actions: analgesia, spasniolysis, and sedation. It 
is as effective as morphine in producing analgesia. One hundred milligTam.s of 
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demerol is as effective as 10 mg. of morphine. Oral administration of demerol is 
less effective than parenteral administration. It causes marked relief of smooth 
muscle spasm. It has an antispasmodic effect on the smooth muscle of the bronchi. 
It does not have the same effect on diarrhea that opiates have. Demerol, as a basal 
anesthetic agent prolongs the anesthesia time of a given amount of nitrous-oxide- 
oxj’gen anesthesia. It has little or no effect on cough. There is no effect on the size 
of the pupil. There is less nausea and vomiting than with morphine. 

The dosage varies from 50 to 200 mg. depending upon the desired effect. It does 
not affect the hemopoietic system, liver, or kidneys. The drug is rapidly destroyed 
by the liver. It produces an increased threshold to painful stimuli at the periphery. 
In addition to this, tolerance develops rapidly to the somnifacient action and to 
many of the side actions. Prolonged uses of demerol may lead to habituation, but 
it appears to possess a lesser liability than morpliine. In order to avoid the dangers 
of habituation, physical dependence, and undue cerebral irritabilitj', amounts greater 
than 150 mg. every 3 hours should not be given. 

WiLLiAsc Berman 

Rovenstine, E. A., M.D., and Batterman, B. C., M.D.; The Utility of Demerol as 
a substitute for the Opiates in Preanesthetic Medication, Anesthesiologj' 4: 126, 
1943. 

In 1939, Eisleb and Schuman introduced a new synthetic, phenyl-piperridene 
derivative, Demerol, which was found to possess properties similar to those of 
atropine and morphine, hlore recently Batterman concluded that demerol could be 
used as a substitute for the opiates, particularlj* as a substitute for morphine in 
preanesthetic medication. Pharmacologically, demerol is unique in that it possesses 
both atropine and morphine-like actions. 

The authors used demerol in 338 unselected surgical patients, ranging in ages 
from fifteen to eighty-nine, as a preanesthetic sedative. All types of surgical 
anesthesia — inhalation, spinal, local — were employed. A satisfactory preanesthetic 
state was recorded in approximately 80 per cent of this series and suggests that 
it may be used as a substitute for morphine or other opiates. 

Harvey B. ALvtthews 

Klein, Bert H., Major, M.C.: Two Hundred Deliveries Under Low Spinal Anes- 
thesia, J. Missouri M. A. 40: 305, 1943. 

Low spinal anesthesia using 50 mg. of novocain in 1 c.c. spinal fluid in the fourth 
lumbar interspace was used in 200 deliveries with very gratifying results. There were 
no maternal deaths and no fetal deaths attributable to the anesthetic. Labor was 
definitely shortened, averaging 6.2 hours for the series. The method dees not offer 
complete painless labor as in the case of caudal, because low spinal anesthesia is 
not given as early and not by the fractional or continuous teclmique. However, the 
author claims that it is less difficult to administer, is more rapid in action and the 
number of failures greatly reduced. Furthermore, all obstetric maneuvers, such as 
forceps, rotation, version, or version and extraction are carried out much more easily 
under spinal anesthesia. There is complete relaxation. Delivery in most cases was 
accomplished by episiotomy and prophylactic forceps but a few were allowed to 
deliver spontaneously merely to show that it could be done ■without the use of ab- 
dominal muscles. Blood loss was less than with general anesthesia and post-partum 
complications are reduced to a minimum. 

The author feels that in selected wises low spinal anesthesia is "definitelv a 
method of choice.” 


Harvey B. Matthews 
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Small, Maurice J.: A Serious Complication of Caudal Anesthesia, J. A. M. A. 122: 

671, 1943. 

The author reports a case of a seeundigravida who was given caudal anesthesia 
using the drip method modification of the Hingson-Edwards technique. After one 
hour's injection, the patient rather suddenly began to show signs of a high spinal 
anesthesia. The patient was given artificial respiration and the usual stimulative 
therapy. The baby was extracted with forceps since the patient was completely 
dilated and the head was on the floor of the perineum. When the patient recovered 
she had sensory anesthesia as high as the lower axillary line. Following this period 
of shock the patient made an uneventful recovery. 

William Berman 

Amaral, C.: Local Anesthesia for Vaginal Hysterectomy, Ann. brasil de ginec. 8; 

203-214, 1943. 

At the University of Brazil, twelve vaginal hysterectomies were performed under 
local anesthesia. The women were from 40 to 70 years of age. There were no deaths 
and the anesthesia was successful in ten cases (83.3 per cent). Amara.l discusses 
the anatomy and nerve supply of the area of operation and she also reviews the 
literature on the subject of local anesthesia for vaginal operations. 

J. P. Greenhill 


Extrauterine Pregnancy 

Johns, Frank: Ectopic Pregnancy, Virginia M. Monthly 70: 407, 1943. 

A series of 130 cases of ectopic pregnancy operated upon in a private hospital 
by a capable surgical staff is reported. It is estimated that the incidence of ectopic 
pregnancy is about 1 to every 300 intrauterine pregnancies admitted. It occurs most 
often in parous women between 23 and 35 years. The etiology is unknown. This 
series showed a veiy small incidence of tubal infection, diverticula, adhesions or 
other factors which might interfere uuth passage of the ovum. It is emphasized 
that prompt management of ectopics within a few hours after rupture, early trans- 
fusion and prompt surgery were responsible for the low mortality in this group. 
Only one of these patients died, that because of the inability to obtain blood trans- 
fusions. The author recommends simple excision of the affected tube and removal 
of large blood clots from the abdominal cavity. Appendectomy and removal of the 
opposite tube is only done upon specific indication. Liberal transfusions of 
whole blood are indicated. 

William Bickers 

Anderes, E., and Laszczower, M.: A New Method of Keinfusion of Blood From 
the Abdominal Cavity as Well as a Technique for Aspirating Fluids From Body 
Cavities, Schweiz, med. Wchnschr. 72: 933-936, 1942. 

The authors present their arguments in favor of using the blood which is found 
in the abdominal cavity at the time of operation for ruptured ectopic pregnancy. 
They describe a new method of aspirating and reinfusing tliis blood into the patient. 
At the time of aspiration, the blood is filtered and led into a container without con- 
tact with the air. Two new instruments are described and illustrated which facilitate 
the process of aspiration and reinfusion of the blood. 

J. P, Greenhill 
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Afredo, J.; Hemo-Eeinfusion in Cases of Euptnred Ectopic Pregnancy, Ann. 
brasil. de ginee. 13: 352-360, 1942. 

The author repoits 26 cases of ruptured ectopic pregnancy in which he reinfused 
the blood taken from the abdominal cavity. There was only one death in this series. 
In three of the women more than 1,000 c.c. of blood were injected. 

J. P. Greenhill 

De Sonza, O.; Ectopic Pregnancy at Term, Ann. brasil. de ginec. 14: 30-34, 
1942. 

A case of full-term ectopic pregnancy was reported by the author. The diagnosis 
in tliis case was verified by hysterosalpingography. The operation performed was 
uneventful. 

J. P. Greenhill 


Gynecology 

Wood, Juan W., Bunster, Edwardo M., and Pacheeo, Matilde V.: Concerning 

the Laboratory Aids and Diagnosis of Adnexal Peritoneal Tuberculosis, Obstet. 

y ginec. Latino-Americanas 1: 33-49, 1943. 

The preoperative diagnosis of genital tuberculosis is stiU difficult to make. Ex- 
ploratory laparotomy continues to be the most certain method. The authors decided 
that since in adnexal tuberculosis, involvement of the uterus is secondary due to 
the downward passage of the disease into the uterus, they could make a diagnosis of 
pelvic tuberculosis by studying the endometrium. They therefore used the Eandall 
curette and performed endometrial biopsies during the premenstrual phase in the 
hope of finding tubercle bacilli in the functional layer. They were able to make a 
correct diagnosis in 85 per cent of the cases investigated ; hence this is the pro- 
cedure of choice. 

The authors also studied the cervical and vaginal discharges and found tubercle 
bacilli in only 37.5 per cent of the cases where smears were made; in 41.6 per cent 
where culture methods were employed and in 55.5 per cent where they resorted to 
inoculation into animals. In two cases of ascites the material obtained by pelvic 
puncture yielded tubercle bacilli. The Velez blood index gave 77.7 per cent positive 
results. The blood sedimentation rate was of no help in the diagnosis of pelvic 
tuberculosis. 

J. P. Greenhill 

Lyon, Eobert A.: Evaluation of Dysmenorrhea by Basal Body Temperature, Surg., 

Gynec. and Obst. 76: 729, 1943. 

Studies of thirty dysmenorrheic women, including 127 cjxles have led the author 
to conclude that there is a correlation between temperature rise and cramps. This 
is not conclusively proved by the graph shown, nor is a statistical analysis of the 
figures given. It is stated that anovulation is neither associated with dysmenorrhea, 
nor with temperature rise. 

Lt. L. M. Hellhan, M.C., U.S.N.K. 

Langley, G. P.: Primary Echinococcal Cyst of the Uterus, Brit. .1. Surg. 30: 278. 

1943. 

The extreme rarity of echinococcal cyst of the uterus warrants mention of this 
case report. The patient, an unmarried female, 31 years of age, had had an intra- 
cranial hydatid cyst removed in 1923, resulting in papilledema and optic atrophy 
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rendering the patient blind during these 17 intervening years. The cystic pelvic mass 
incarcerated in the pelvis was removed by laparotomy and proved to be an echinococ- 
cal cyst of the uterus. There were no pelvic nor abdominal implants. After a verj' 
stormy convalescence, mth numerous complications including riglit nephrectomy 
for extensive hydronephrosis (the right ureter had been cut and unsuccessfully 
anastomosed during original operation) the patient finally recovered (after 6 
months) and is now able to carry on her work in an institution for tlie blind 
(3/2/43). 

There is appended 6 references, all the available literature on the occurrence of 
echinococcal cyst of the uterus. 

Harvey B. Matthews 

Ahumada, J. C., and Sammartino, R.: Endometriosis of the Vulva, Following 

Removal of Bartholin Glands, Rev. med. Latino-Americana 27: 93, 1942. 

Endometriosis of tlie vulva and of the perineum is rare; nine cases of the former 
and 11 of the latter have been reported in the world literature, two with involve- 
ment of both areas and two situated in the pubis. The authors present an ad- 
ditional case in a single woman, aged 26, who was operated upon nine years after 
a left bartholinitis, and a cyst, the size of a walnut, was removed. In the op- 
erative scar the patient had pain at the menstrual period and a painful tumor, 
walnut-sized, appeared. This opened spontaneously and later was removed, showing, 
on histologic study, endometriosis. 

The authors review the literature and speculate on the origin of the lesion. They 
conclude from a study of various cases reported that the lesion is produced bj' 
embryonal rests, by production of endometrial metastases following the blood vessels 
and lymphatics, or by an autonomous growth of areas of tissue wliich still retain 
the capacity of differentiation of embryonic tissue. 

J. P. Greenhile 


Gynecologic Operations 

Brunner, 0.: Prophylaxis of Postoperative Cystitis, Schweiz, med. Wchnschr. 73: 
173-175, 1943. 

As a prophylactic measure against postoperative cystitis, the autlior recommends 
that a retention catheter be inserted immediately after operation and left in the 
bladder for seven days. During this time the patient should receive a sulfa drug. 
A specimen of the urine is taken at the time the catheter is inserted and again on 
the fourth and seventh days. These specimens are cultured. A control specimen is 
again taken four to six weeks after tlie patient leaves the hospital. In a series of 
23 cases where this procedure was carried out, there was not a single instance of 
cystitis. 

J. P. Greenhilt, 

Dutra, Ii. H.: Menstruation-Preserving Hysterectomy, Ann. brasil de ginec. 15: 
351-394, 1943. 

Dutra (Brazil) describes the technique of the type of liysterectomy he has de- 
vised. By means of a U-shaped incision most of the uterus is removed but enough 
endometrial tissue is left behind to permit menstruation. The author belieies there 
is a functional synergism between the uterus and ovaries and unless this sj-nergistic 
relationship is maintained, harm will result. In performing his operation he controls 
bleeding by using a rubber catheter to constrict the uterine arteries and ovarian 
pedicles. In a follow-up of the patients, the author found that most of them men- 
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struated, and that they had no symptoms of ovarian deficiency. Pelvic examination 
failed to reveal cystic degeneration of the ovaries. In some casesj hysterosalpingo- 
grams were made to determine the size of the uterine cavity which was left. 

J. P. Greenhili, 

Palazzo, Orestes R.; Chronic Cervicitis: 4,000 Cases Treated With Diathermy 
Coagulation, Arch. Clin. obst. y ginec. “Eliseo Canton” 2: 118-123, 1943. 

On a basis of 20 years’ experience in the treatment of chronic cervicitis with 
various methods the author concludes that diathermy coagulation is the most efficient 
and convenient method. It is applicable in all tj'pes of cases, eliminates the necessity 
for amputation of the cervix, and cures not onl3' the erosion but corrects deformities 
caused by labor. It is not used in the presence of acute or subacute inflammatorj- 
processes, until six months after disappearance of sj’mptoms. Determination of the 
sedimentation rate is recommended in patients with a historj^ of adnexal inflamma- 
tion. The treatment is best administered on the second or third daj’ after menstrua- 
tion, to avoid metrorrhagia which maj’ result when the congestion caused bj- the 
diathermj' is added to menstrual congestion. Caution should be exercised not to pro- 
duce stenosis. This is not probable in most cases, because usually the external orifice 
presents a wide opening. With retraction of the edges, the cervical orifice regains 
its normal shape and size. The proper effect depends on knowing how to regulate 
the depth to which the coagulating action is carried, which will be directlj'' propor- 
tional to the intensity of the current and the time of application. 

Palazzo recommends the spherical monopolar electrode as the most effective, 
harmless and economic method of using the diathermj* coagulating current. 

.1. P. Greenhill 

Leon, Juan, and Leon, Carlos T.: Dermoid Cysts of the Ovary: Radiologic Diag- 
nosis in Pregnant and Nonpregnant Women, Arch. Clin. obst. j* ginec. "Eliseo 
Canton” 2: 93-118, 1943. 

The authors emphasize the importance of roentgenographic examination of dermoid 
cysts, especiallj' during pregnancy in differentiation from pedunculated fibromas of 
the uterus. The outstanding radiologic findings are shadows corresponding to bonj* 
parts and teeth, delineation of the capsule of the tumor, and marked transparencj* 
of the tumor image (Odq^*ist and Laurell sign). 

Two cases are reported, one in a nonpregnant patient, and the other in a preg- 
nant woman. Preoperative radiologic study was correlated with radiologic and 
pathologic studj' of the tumors after their removal. 

Despite the high incidence of sterility* in women with dermoid cy.sts (22.4 per 
cent according to Mej*er) there are numerous observations of such tumors found 
during the puerperal state. Most of the reports, however, consist of single cases. 
No precise statistics are available because there are usually no sj*mptoms. Never- 
theless, their diagnosis is often facilitated bj* pregnancy which makes them more 
accessible to palpation, and sometimes their size is increased during gestation be- 
cause of edema or hemorrhage. The authors report five cases of dermoid c\*sts and 
pregnancy from the records of the Eliseo Canton clinic. 


J. P. Greexiiili, 
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Urology Award 

The American Urological Association offers an annual award not to exceed $500 
for an essay (or essays) on the result of some specific clinical or laboratory research 
in urology. The amount of the prize is based on the merits of the work presented, 
and if the Committee on Scientific Eesearch deem none of the offerings worthy, no 
award will be made. Competitors shall be limited to residents in urology in recog- 
nized hospitals and to urologists who have been in such specific practice for not 
more than five years. All interested should write the Secretary, for full particulars. 

The selected essay (or essays) null appear on the program of the forthcoming 
meeting of the American Urological Association, June 19 to 22, 1944, Hotel Jeffer- 
son, St. Louis, Missouri. 

Essays must be in the hands of the Secretarj', Dr. Tliomas D. Moore, 899 Madi- 
son Avenue, Memphis, Tennessee, on or before March 15, 1944. 


American Board of Obstetrics and G-ynecology, Inc. 

The general oral and pathology examinations (Part II) for all candidates will 
be conducted at Pittsburgh, Pa., by the entire Board from Wednesday, June 7, 
through Tuesdaj^, June 13, 1944. The Hotel William Penn in Pittsburgh will be 
the headquarters for the Board. Formal notice of the exact time of each can- 
didate's examination will be sent him several weeks in advance of the examina- 
tion dates. Hotel reservations maj' be made b 3 ’' writing direct to the Hotel. 

Candidates for re-examination in Part H must make written application to the 
Secretarj' 's Office not later than April 15, 1944. 

The Pittsburgh Obstetrical and Gj-necological Society will hold an informal 
subscription dinner meeting at the Hotel William Penn, on Saturdaj' evening, 
June 10, 1944, at 7:00 p.m. Visitors, Iiere for the examinations, are cordially in- 
vited to make arrangements to attend. Eeservations maj' be made by writing to Dr. 
Joseph A. Hepp, Secretarj', at 121 University Place, Pittsburgh 13, Pa. An inter- 
esting program is being provided. 

The Office of the Surgeon General (U. S. Armj') has issued instructions that 
men in Service, eligible for Board examinations, be encouraged to applj' and that 
thej' maj' request orders to Detached Dutj" for the purpose of taking these exami- 
nations whenever possible. 

Candidates in Militaiy or Naval Service are requested to keep the Secretarj' 's 
Office informed of anj' change in address. 

Deferment without time penaltj' under a waiver of our published regulations 
applj'ing to civ'ilian candidates, will be granted if a candidate in Ser\'ice finds it 
impossible to proceed with the examinations of the Board. 

Applications are now being received for the 1945 examinations. For further 
information and application blanks, address Dr. Paul Titus, Secretarj', 1015 Higli- 
land Building, Pittsburgh 6, Pa. 

Paul Titus, M.D. 

February IS, 1944. 
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Original Communications 


THE EFFECT OF THE INTERVAL BETWEEN BIRTHS ON 
MATERNAL AND FETAL OUTLOOK* 

Nicholson J. Eastman, M.D., Baltimore, Md. 

(From the Department of Obstetrics, Johns Eoplcins University and Hospital) 

I N THE year 1925, there appeared a monograph which has probalily 
had more inflneuee on the pattern of ehiidbearing in this country 
than any half dozen other publications. Its title was “Causal Factors 
in Infant Mortality, A Statistical Study Based on Invcstigation.s iji 
Eight Cities’’; its author was Robert Morse AVoodbui'y, Ph.D., then 
director of statistical research in the Children’s Bureau, U. S. De- 
partment of Labor. Dr. "Woodbury’s study is an extremely metic- 
ulous and exhaustive analj^sis of the more important causal agents 
in infant mortality; and among other factors e.special attention is given 
to the role played by the interval of time since tlie preceding birth. 
After a careful survey of many aspects of the problem the conclusion 
is reached that “the infants born after sliort intervals had a markedly 
high rate of mortality from all cause.s. Evidently some factor that is 
intimately connected with the short interval — perhaps through the in- 
fluence of frequent births upon the mother’s health — affected adversely 
the chances of life of the infants who followed closely after preceding 
births.’’ The .specific infant mortality figures for the fir.st year of life 
reported per 1,000 were as follows; for those in whom the interval 

“Koad (by invitation) at a inoctinp: of tlio riiiraco Oynocolocica! Sociotv. Xovoin- 


Note: Tlic Editor.^ iicccpt no re.<iion.«iI>iUty for (lie view.-; and stati'inont.*-- of 
tiuthors as jnildislicd in their “Original Coniiminieatinns. ” 
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since the preceding birth was one year, 146.7 ; for those in whom the 
interval Avas two years, 98.6; for the three-year-interval group, 86.5; 
and for those in whom the interval was four years and more, 84.9. The 
corresponding figures for neonatal deaths were ; 51.2 ; 37.3 ; 36.7 and 
38.1. Stillbirth data (p. 170) followed a similar trend. In round num- 
bers, then, it was found that infants born after an interval of but one 
year following a preceding birth, faced a mortality ivhieh was one and 
a half times that met by infants born after intervals of two years or 
more. The lowest mortality for the entire first year of life Avas en- 
joyed by infants born four or more years after a previous childbirth. 

Dr. Woodbury’s monograph is a reserved and scholarly study, largely 
objecthm in character; and it contains no suggestion whatsoever as to 
Avhat might be done to reduce infant mortality in the short interval 
groups. But those interested in the furtherance of birth control Avere 
quick to see a remedy. Certainly, they reasoned, if conception could 
be prevented in women during the first year or two after childbirth, 
the high mortality associated Avith the short interval could be pre- 
Amnted. And forthAAdth the Woodbury study became one of the corner- 
stones of the birth control movement and has remained so ever since. 
Upon it, indeed, is based the entire rationale, from a medical Adewpoint, 
of so-called “child spacing,’’ a term AA’-hich has come to be a sort of 
euphemism for contraception in general. Moreover, information about 
this presumably high infant mortality associated Avith short interval 
births has been given such Avide circulation that it is frequently stressed 
in our lay periodicals — always Avith the implication that it is a gen- 
erally accepted truth, almost one of the axioms of childbearing. For 
instance, in the September, 1943 issue of The Reader’s Digest an article 
appeared entitled “Questions on Childbirth.” It starts Avith the chal- 
lenging query, “How much do you knoAV about the latest scientific 
findings as to childbirth'?” Then folloAv a series of statements Avhich 
the reader is supposed to cheek as “true” or “false.” These com- 
prise, in main, elementary and commonly accepted obstetric facts. 
Along Avith these, item No. 23 reads as folloAA^s: “Babies bom at 
yearly intervals to a mother are as likely to live as if there Avere 
periods of several years betAveen them.” The ansAver given is ; “False. 
Where the interval betAveen the births of tAAm babies is less than tAvo 
years, the infant mortality rate is one and a half times as high as if 
the children Avere spaced.” A footnote states, “The American Medical 
Association has verified the facts in this article.” Here then, again, 
are Dr. Woodbury’s figures, having reached (after approA-al by the 
American Medical Association) the Reader’s Digest Avith its millions 
of readers. 

Because of the Avide influence AA^hich the Woodbury monograph has 
exerted, it AAmuld seem appropriate to reAUCAA' that portion of it AA'hich 
deals AAUth the short interA-al problem. This comprises an analysis of 
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8,196 births in Baltimore, all occurring between January 1, and De- 
cember 31, 1915, that is, twenty-eight years ago. In view of the many 
lifesaving advances which have been made both in pediatrics and 
obstetrics over tliis period, it Avould seem permissible to question 
whether conclusions drawn from births occurring in 1915 are valid 
today. The only other study of this tj’^pe which Ave ha^m been able to 
discover is one by Elizabeth Hughes, carried out in Gary, Indiana, in 
1916. Analyzing 1,135 births (other than first births) she found that 
the infant mortality, under one year, was 169.1 per 1,000 Ih'e births 
Avhen the interval Avas less than 15 montlis, but fell to 102.8 Avhen the 
interAml exceeded tAvo years. 

It is the purpose of the present eommnnieation to report an iiiA^esti- 
gation based on modern material, of the effect of the interval betAveen 
births on maternal and fetal outlook. The study consists of tAvo parts. 
In the first, the case histories of 5,158 obstetric patients are reAueAved, 
in all of Avhich the intei'Aml betAveen the previous A’iable delh'-ery and 
the termination of the present pregnancy Avas accnrately knoAAm and 
recorded on statistical punch cards. Since this portion of the investiga- 
tion is based on direct knoA\dedge of the interval betAveen biilhs, it may 
be regarded as a "direct study" of the effect of certain intervals on 
various maternal and fetal phenomena. In the second part of tlie in- 
vestigation, 33,087 obstetric eases are revieAved in Avhich the interval 
betAveen births Avas not specifically recorded on punch cards. HoAveA^er, 
the age and parity of the patients Avere so recorded and b}* correlating 
these two factors (particularly great parity in younger age groups) it 
Avas possible to draAv conclusions indii’ectly about the effect of rapid 
childbearing (and hence short aA^erage intei’A^als) on maternal and fetal 
prognosis. This part of the investigation will be referi’ed to as the 
"indirect study.” 

Direct Study 

The 5,158 patients in the direct study AA-ere all delivered at the Johns 
Hopkins Hospital betAA^een September 1, 1936 and June 30, 1943. Tlie 
series Avas a consecutwe one AAuth the folloAving exceptions: (1) All 
primiparas, of course, AA'ere excluded as AA-ere those cases in AA'hich tlie 
only previous pregnancy had terminated in an abortion. In other AA’ords. 
there had been in eveiy case a prcA-ious A'iable delivery. (2) All cases, 
relatively fcAv in number, AA-ere omitted in AA-hich the pregnancy subsc- 
qiient to a viable deliA'ery terminated in a AA-ell-attested criminal abortion. 
The latter group of cases would obviously A-itiate any conclusions dvaAA-n 
in regard to the effect of the preceding inteiwal on the sponiancom out- 
come of a subsequent pregnancy. 

The distribution of the 5,158 cases according to the interval since the 
last Auable delivei-y is shoAAm in Table I. aa-IuIc in Table II. the various 
interval groups are subdiA-iclcd according to race and cla.ss. It is ap- 
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parent from the latter talile that the pattern of childbearino-, that is, the 
extent to which births are spaced, differs considerably in the three racial 
and economic groups. In more than a third of tlie colored patients the 
interval since the last viable delivery was less than two years; about a 
quartei of the white ward eases fell into this brief interval gmup but 
only one-sixth of the private patients. In about one-half of the private 
patients the interval was between 25 and 48 months, suggesting' that 
intentional child spacing is the rule among this class. It should be noted 
in particular that the brief interval groups are disproportionately 
weighted with colored patients while the longer interval groups contain 
relatively fewer of them. Since it is well known that both stillbirth and 
neonatal mortality, as well as maternal mortality, are higher in the 
colored race, the odds in this series are weiglited somewhat against the 
brief interval groups. 

Because the number of eases in some of the longer interval groups are 
too small to permit of valid statistical analysis and also for the sake of 
clai’ity, the eases have been classified in four main interval groups as 
shown in Table III, and henceforth, will be considered according to 
those categories. However, because of the great importance of the ‘Very 
Brief’ interval group for our purpose, it has been kept intact despite its 

Table I. Distribution of 5,158 Obstetric Cases Accorwno to Interval Since 

Last Viable Delivery 


interval 

CASES 

PER CENT OP TOTAL 

Less than 12 months 

115 

2.2 

Between 13 and 24 months 

1,347 

26.1 

Between 25 and 36 months 

1,416 

27.5 

Between 37 and 48 montlis 

775 

15.0 

Between 49 and 60 months 

465 

9.0 

Between 61 and 72 months 

284 

5.5 

Between 73 and S4 months 

1.94 

.3.8 

Between 85 and 96 months 

129 

2.5 

Between 97 and 108 months 

98 

1.9 

Over 9 years 

335 

6.5 


5,158 

100.0 


Table IL Distribution of 5,158 Obstetric Cases According to Interval Since 
Last Viable Delivery and According to Race and Class 


INTERVxVL SINCE LAST 

WHITE 

■WARD 

COLORED WARD 

PRIVATE 

( WHITE) 

VIABI.E DELIVERY 

CASES 

PER CENT 

CASES 

PER CENT 

CASES 

PER CENT 

Less than 12 

mo. (1st vr.) 

31 

1.4 

74 

3.3 

10 

1.3 

13 to 24 mo. 

(2na vr.) 

521 

24.2 

714 

31.6 

112 

15.0 

25 to 36 mo. 

(3rd vr.) 

524 

24.4 

702 

31.0 

190 

25.5 

37 to 48 mo. 

(4th yr.) 

326 

15.2 

272 

12.0 

177 

23.8 

49 to 60 mo. 

(5th yr.) 

223 

10.4 

154 

6.8 

88 

11.8 

61 to 72 mo. 

(6th vr.) 

170 

7.9 

63 

2.8 

51 

6.8 

73 to 84 mo. 

(7th yr.) 

109 

5.1 

60 

2.6- 

25 

3.4 

85 to 96 mo. 

(Sth VT.) 

61 

2.8 

47 

2.1 

21 

2.8 

97 to 108 mo. 

(9th vr.) 

52 

2.4 

32 

1.4 

14 

1.9 

Over 9 vears 

(10th yr.) 

134 

G.2 

144 

6.4 

57 

7.7 

Total 


2,151 

100.0 

2 202 

100.0 

745 

ino.n 
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small size. Pig. 1 shows the percentage composition of those four 
mterval groups according to race and class, and directs attention again 
to the decreasing incidence of colored cases as the interval lengthens and 
the increasing frequency of white cases. 


70 

60 

50 

40 

30 

20 ' 

10 


PERCENTAGE COMPOSITION OF INTERVAL GROUPS 
ACCORDING TO RACE AND CLASS 


VERY BRIEF 


TOTAL 
CASES 
IN EACH ^ 
INTERVAL 
■^BQUP ■ 


WW C.W. 


115 


BRIEF 


W.W. C.W. R 
1,347 


MODERATE 


■ 


W.W. CW. R 


2,191 


LONG 




W.W c w 


1,505 


Pig. 1. — Percentage composition oC the four main interval group.s accorclinpr to race 
and class. VV.W. = White Ward ; C.W. = Colored Ward ; P. = Private. 


Table III. Distribution of 3,158 Obstetric Cases in Four Main Groups Arror.p- 
iNG TO Whether Intervai, Since Last Viable Delivery Was Very 
Brief, Brief, Moderate or Long 


interval since last vlvble pelivery 

CASES 

PEi: CENT OK TOTAI, 

Very Brief — Less tlian 13 months 

■Rial 


Brief — 13 to 24 months 



Moderate — 25 to 48 months 



Long — More than 48 months 



Total 

5,158 



Having classified our 5,158 iniiltiparas into four main groiqis accord- 
ing to the interval since the last viable delivery, it might seem that oiir 
only remaining task would be to analyze tlie percentage of infant deatlis. 
the percentage of maternal complications and the maternal mortality in 
each group, and therewith the answer to our quc.stion would he at hand. 
Actually, the problem is much more difficult than tliis since the interval 
between births is closely correlated with certain other factons which are 
loiown to exert a most important influence on maternal and fetal out- 
look. Thus, the outcome for both mother and child is related to ago and 
parity; and. naturally, women in the longer interval groups arc older, 
as a rule, tiian those in the briefer interval hrackels. Tlio relative mini- 
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bcr of colored patients in each group, as already mentioned, is another 
possible source of error. All these complicating findings Avill have to be 
carefully weighed and, if possible, controlled in evaluating the data. 

But perhaps the greatest potential source of error in this study is a 
certain time element involved in the ‘Very Brief' interval group; and 
unless this is thoroughly understood, any conclusions drawn from this 
category will be totally invalid. It will be recalled that it was in this 
group that Woodbury found such a verj^ high infant mortality. As 
shown diagrammatically in Fig. 2, if a woman is to give birth to a full- 
term infant within twelve months after a previous delivery, conception 
must take place before the end of the third month, because obviously 

MONTHS AVAILABLE FOR CONCEPTION 
DURING FIRST YEAR AFTER DELIVERY 


FOR FULL TERM 
DELIVERY WITHIN YEAR 




FOR PREMATURE 
DEUVERY WITHIN YEAR 


□ □ □ ■ 


WITHIN YEAR MII1II]QE]1I]0[I1EI[3El1KI 


WOMEN LACTATING 78.5% 61.7% 47.5% 28.5% 

Fig. 2. — Showing that if a full-term infant is to be born within one year after a 
previous deliveiT. only two months are available for conception ; but if a premature 
infant is to be bom within the same period, four months are available: while for 
an abortion to take place within this interval ten months are available for conception. 
Below is shown the percentage of women who are lactating at various Intervals after 
delivery and who are therefore relatively infertile. 

nine calendar months are required for the development of a full-term 
baby. Accordinglj", if we assume that otmlation does not occur within 
the first thirty days after delivery and in any event, that conceptions 
during this fii’st month must be exceedingly rare, there are only two 
months in which conception can occur if a full-term infant is to lie 
born within a span of twelve months following a previous deliveiw. On 
the other hand, in the ease of premature infants, there are four months 
available since less time is required for the development of a premature 
baby. In tlie case of abortions, there are ten months in wliich a woman 
can conceive and abort within the year; it is, indeed, easily possible for 
a woman to have two abortions within twelve months after a previous 
deliver^'. Therefore, in any series of pregnancies which terminate within 
a year after a previous delivery, the incidence of premature deliveries 
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is bound to be high, possibly twice as high as usual, since there are four 
months available for conception and premature delivery and only two 
months if the subsequent delivery is to be full term. By the same token, 
we should expect that the relative incidence of abortion in this group 
would be exceedingly high. But we have reckoned thus far without con- 
sidering the factor of lactation which, of course, suppresses omilation and 
tends to produce temporary sterility. As the figures on the lower part of 
Fig. 2 indicate, fewer women are lactating in the fourth and fifth months 
than in the second and third, and therefore, a larger percentage are 
presumably fertile during the fourth and fifth months. But for a woman 
to conceive during these months and give birth within a year after the 
pre'^nous delivery, it is obviously obligatoiy that she go into labor pre- 
maturely. This would swell still further the incidence of premature 
delivery in the ‘Very Brief’ intei-val group — perhaps to two and a half 
or three times its normal frequency. An increase in the incidence of pre- 
maturity of this magnitude is, therefore, to be expected in this group as 
the inevitable result of the time element, and when confined to this mag- 
nitude, is in no way indicative of any inherent tendency of these women 
to have premature babies. 


Table IV. Ikcidexce of Abortiox ix the Four Maix Ixteryal Groups 


INTERA-AL SINCE LAST VIABLE DELIA’ERY 

CASES 

ABORTION 

PER CENT 

Ver}- Brief — Less than 12 months 

115 

47 

40.9* 

Brief — 13 to 24 months 

1,.347 

122 

9.1 

Moderate — 25 to 48 montlis 

2.191 

135 

6.2 

Long — More than 48 months 

1,505 

139 

9.2 


*Fig\ire not a valid index as shown in Fig. 2 and explained in text. 


As was anticipated the incidence of abortion in the ‘Very Brief’ group 
(Table IV) Avas exceedingly high, namely 40.9 per cent. The frequency 
of the condition in the ‘Brief’ and ‘Long’ groups, 9.3 per cent, as com- 
pared with the incidence in the ‘Moderate’ groitp, 6.7 percent, represents 
a difference Avhicli is statistically significant ; but the likeliliood that 
many of these abortions Avere artificially produced Autiates any conclxi- 
sions Avhieh might be draAAn from this complication. 

Table V. Incidence of Premature Delwery in the Four Main Intera-al Groups 

According to Pace 


intera'al since last 

ATABLE DELIVERY 


Very Brief — Less 
than 12 months 

Brief — 13 to 24 
months 

Moderate — 25 to 48 
months 

Long — More than 48 
months 


AVHITE 


CASES 

PREMA- 

TURE 

PER 

CENT 

41 

s 

19.S* 

633 

30 

4.7 

1,217 

59 

4.8 

1,005 

49 

4.9 



COLORED 


CASES 

PREMA- 

TURE 

PER 

CEA'T 

74 

30 

40,5*^ 

714 

65 

1 

9.1 < 

974 

76 

} 

7.8 

500 

4S 

9.6 


'Figure not a valid index as shown in Fig. S and explained in text. 
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Table V shows the incidence of prematurity in the four main interval 
groups according to race. (For the purpose of this study a premature 
infant is considered as one weighing less than 2,500 grams but more than 
1,499 grams). This table brings out several facts: (1) The incidence 
of prematurity in the colored race was almost twice that in the white so 
that in this condition, it is obviouslj'^ desirable to consider the two races 
separately. (2) The incidence of prematurity among Avhite patients in 
the ‘Vei’y Brief’ group was 4.1 times that met in the longei’ interval 
groups ; and in the colored 4.7 times. Since we have estimated that the 
“time element” alone could account for an increased incidence of pre- 
maturity in this group of but two and a half to three times, there is a 
slight suggestion here that, superimposed on the time element, another 
intrinsic factor in these very earl 3 '' conceptions maj'' be at Avork making 
for premature deliveiy. Additional evidence along these lines Avill be 
advanced presentlj’'. (3) In the Avhite race the incidence of prematurit.v 
in the ‘Brief,’ ‘Moderate’ and ‘Long’ groups is almost identical. This 
means that in the Avhite race, at least, conceptions which take place six or 
more months after a previous deliverv stand no greater chance of 
terminating in premature births than those conceived after longer in- 
tervals. The same may also be true of the colored since the difference 
between our figures for the three groups, 9.1, 7.8 and 9.6 per cent is not 
statistieallj’- significant and ma.y be due to chance. (4) If now the ‘Very 
Brief’ and ‘Brief’ groups are combined (thus eliminating for all prac- 
tical purpose the “time element” in the ‘Very Bi'ief’ group) it is ap- 
parent that the resultant percentage is higher for both races, than in the 
‘Brief’ group taken alone. Noav if, Avith the time element eliminated, the 
‘Very Brief’ group had the same incidence of prematurit}* as the 
‘Brief’ group, combining the tAA'o should not raise the percentage. Since 
it does so, Ave find here another suggestion that verj- earh’- conceptions 
(before six months after a preAuous deliverjO shoAv a certain tendency 
to premature deliveiy. 

Another suggestion that A'crj-- earlj'' conceptions after a prcAdous de- 
liA^eiy shoAV a greater incidence of premature birth maj^ be adduced in 
another Avaj". Consider those conceptions in this series AA'hich occurred 
in the fourth and fifth months. Of the 38 premature births in the 
‘ Veiy Brief’ inteiwal group, it seems highlj* probable that at least 25 took 
place in these months. But, in addition, a certain number of conceptions 
occurred at this same period AAdiich Avent to term and AA'ere deliA^ered in 
the fii-st and second months of the second- year. The exact number of 
these conceptions Avhich tenninated maturely aa’c do not knoAi^, but avc 
can estimate them as not more than one-sixth of the total full-term 
deliveries for the second year, namely 200, in round figures. Tin's gives 
an incidence of prematurity for those pregnancies conceived in tlie fourth 
and fifth months post partum of 11.1 per cent, a figure Avhich is definitely 
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higher than cited in Table V for the ‘Brief/ ‘Moderate’ and ‘Long’ 
groiips. Accordingly, n'e find suggestive evidence of. three types point- 
ing to a somewhat higher incidence of prematurity among pregnancies 
conceived within five months after a previous delivery. But for preg- 
nancies conceived later tlian this, let us say, after the sixth month, we 
find no such evidence. 

Tables VI, VII and VIII show the stillbirth, neonatal and total infant 
mortality rates in the four main interval groups. The high fetal mor- 
tality in the ‘Very Brief’ groups becomes understandable when it is 
noted that four of the five stillbirths and nine of the eleven neonatal 
deaths occurred in premature infants; in other words, we see here the 
practical effect of the “time element” expressed in terms of infant mor- 
tality. It seems probable that the same factor may have played a role 
in the high mortality reported in the Woodbury study for tlie same 
group, since the incidence of prematur'ity in the “one year interval 
group” of that investigation was 77 per cent higher than in the “two 
year intci’val group” (Woodbury, Table 48, page 64). In our series the 
stillbirth rate was identical in the ‘Brief,’ ‘Moderate’ and ‘Long’ in- 
terval groups, wliile the neonatal death rate tended to rise slightly as 
the interval increased. 


Table VI. Incidence of Stillbirth in the Four Main Interval Groups 


interval since last viable delivery 

cases 

stillbirths 

PER cent 

Very Brief — Less than 12 months 

71 

5* 

7.0 1 

Brief — 13 to 24 months 

1,245 

36 

2.9 

Moderate — 25 to 48 montlis 

2,109 

63 

3.0 

Long — Alore tlian 48 montlis 

1,404 

41 

2.9 


•Four of these five stillbirths occurred in premature infants. 

•Figure not a valid index as shown in Fig. 2 and explained in text. 


Table VII. Incidence of Neonatal Death in the Four Main Interv.u. Groups 


interval since last viable delivery 


NEONATAL 

DEATHS 


PER CENT 



•Xine of these eleven neonatal deaths occurred in premature infants. 
tP'igure not a valid index as shown in Fig. 2 and explained in text. 


Table VIII. Incidence of Stillbirth and Neonatal Death in the Four Main 

Interval Groups 


INTERVAL SINCE LAST lUABLE DELIVERY 

CASES 

TOTAL IXFAXT 
MORTALITY 

PER CENT 

Very Brief — ^Less than 12 months 

71 

16 

22 . 5 *\ 

Brief — 13 to 24 months 

1,245 

55 

4.4 / 

Moderate — 25 to 48 months 

2,109 

109 

0.2 ^ 

Long — More than 48 months 

1,404 

78 

•3*6 


•Figure not a valid index as shown in Fig. 2 and explained in text. 
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Tables IX to XV represent a breakdown of the infant mortality figures 
just discussed in an effort to correct for prematurity, parity and race. 
Each table shows a similar pattern. The lowest mortality is met in the 
‘Brief’ group with a slightly increasing rate in the longer interval 
groups, except in Table XV in which the small number of cases in the 
‘Long’ group entails a large sampling error. As we have alreadj'^ 

Table IX. — Incidence Among Mature Infants Only of Stillbirth and Neonatal 
Death, in the Four Main Interval Groups 


interval since last viable delivery 

CASES 

total infant 

MORTALITY 

PER CENT 

Very Brief — Less than 12 months 

30 

O 

t) 

10-01 

Brief — 13 to 24 months 

1,146 

29 

2.5} 

Moderate — 25 to 48 months 

1,966 

57 

2.9 

Long — More than 48 montlis 

1,302 

41 

3.1 


Table X. Incidence Among Premature Infants Only of Stillbirth and Neo- 
natal Death, in the Four Main Interval Groups 


INTERVAL SINCE LAST VIABLE DELIVERY 

CASES 

TOTAL INFANT 

MORTALITY 

PER CENT 

Very Brief — Less than 12 months 

41 

13 

31.7 

Brief — 13 to 24 months 

99 

26 

26.3 

Moderate — 25 to 48 months 

143 

52 

36.4 

Long — ^More than 48 montlis 

102 

37 

36.3 


Table XI. Incidence Among Para II Only of Stillbirth and Neonatal Death 
IN THE Four Main Interval Groups 


INTERVAL SINCE LAST VIABLE DELIVERY 

CASES 

TOTAL INFANT 
MORTALITY 

PER CENT 

Very Brief — ^Less than 12 months 

Brief — 13 to 24 months 

36 

9* 


520 

17 

Moderate — 25 to 48 months 

816 

28 


Long — More than 48 months 

497 

19 

3.8 


*Six of these nine deaths occurred in premature infants. 
tPigure not a valid index as shown in Pijr- 2 and explained in text. 


Table XTE. Incidence of Stillbirth and Neonatal Death, White Only, in the 

Four Main Interval Groups 


INTERVAL SINCE LAST WABLE DELIVERY 

CASES 

TOTAL INFANT 
MORTALITY 

PER CENT 

Very Brief — ^Less than 12 months 

23 

5 

21-71 

Brief — 13 to 24 months 

574 

20 

3.5f 

Moderate — 25 to 48 months 

1,101 

46 

4.0 

Long — More than 48 months 

940 

42 

4.5 

Table XIII. Incidence of Stillbirth and Neonatal Death, Colored Only, in the 

Four Main Interval Groups 




TOTAL INFANT 


INTERViVL SINCE LAST VIABLE DELWERY 

CASES 

MORTALITY 

PER CENT 

Very Brief — Less tlian 12 months 

48 

11 

6.4 

Brief — 13 to 24 months 

671 

35 

o.2j 

Moderate — 25 to 48 months 

948 

63 

6.6 

Long — More than 48 months 

464 

30 

7.8 
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stressed, it is our opinion that the high mortality in the ‘Very Brief’ 
interval group is largely the result of the high percentages of iDrema- 
turity in this group due to the inescapable “time element.’’ 

Turning now to the effect of the interval between births on maternal 
outlook, Table XVI shows that there is no significant difference between 
the incidence of anemia in the ‘Brief,’ ‘Moderate’ and ‘Long’ groups. 
The figures for the ‘Very Brief’ group are too small to warrant conclu- 
sions. 


T.'UiLE XIV. Ikcidexce of Stillbirth akd Neonatal Death, Fara JI, White Only, 
IN THE Four Main Interval Groups 


INTERViVL SINCE LAST VIABLE DELIVERY 

cases 

TOTAL INFANT 

JfORTALITY 

PER CENT 

Very brief — Less tlian. 12 months 

13 

2 


Brief — 13 to 24 months 

286 

5 

Moderate — 25 to 4S months 

551 

11 


Long — More than 48 months 

358 

9 

2.5 


Table XV. Incidence of Stillbirth and Neonatal Death, Para II, Colored Only, 


IN THE Four Main Interval Groups 

INTERVAL SINCE LAST VIABLE DELIVERY 

CASES 

TOTAL INFANT 
JIORTALITY 

PER CENT 

Very Brief — Less than 12 months 

23 

7 

0.1 5 

Brief — 13 to 24 months 

234 

12 

Moderate — 25 to 48 months 

265 

17 

6.4 

Long — More than 48 months 

122 

5 

4.1 


Table XVI. Incidence of Maternal Anemia* During Pregnancy in the Four 

Main Interval Groups 


INTERVAL SINCE LAST 
VIABLE DELIVERY 

CASES 

WHITE 

ANEMIA 

PER cent 

CASES 

COLORED 

ANEMIA 

PER CENT 

Very Brief — Less than 12 
months 

10 

4 

25.0 

29 

10 

34.5 

Brief — 13 to 24 months 

438 

55 

12.6 

520 

144 

27.7 

Moderate — 25 to 48 months 

781 

102 

IS.l 

742 

236 

31.8 

Long — More than 48 months 

675 

88 

13.0 

393 

94 

23.9 

Total 

1,910 

249 

13.0 

1,684 

484 

28.7 


*Bj- anemia is meant less tlian 10 grams of hemoglobin per 100 c.c. of blood, i.e., 
less than 70 per cent. 


Tabi,e XVII. Incidence of Toxemia of Pregnancy (All Types) in the Four 
Main Interval Groups, According to Race and Class 


INTERVAL SINCE LAST 
VIABLE DELIVERY 

WHITE AVARD 

TOX- PER 
^ EMIA CENT 

COLORED WARD 

r\SFc; 

^ ® EMIA cent 

CASES 

PRIVATE 

TOX- PEE 

EMIA CENT 

Very Brief 

Less than 12 months 

19 

4 

21.1^ 

45 

7 

15.6^. 

4 

0 

0.0 

Brief 

13 to 24 months 

465 

55 

j-12.2 

11.8-’ 

655 

144 

(-21.6 
22.0 J 

105 

3 

C 2.8 
2.9 J 

Moderate 

25 to 48 months 

794 

137 

17.3 

918 

230 

25.1 

344 

19 

5.5 

Long 

More than 48 months 

688 

139 

20.2 

453 

140 

30.9 

235 

19 

8.1 

Total 

1,966 

335 

17.0 

2,071 

521 

25.2 

688 

41 

6.0 
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One of t]ie most striking effects of the iiitci’va] between birtlis en- 
countered in this stnd.y is in the incidence of toxemia of pregnancy 
(pre-eclampsia, eclampsia and clironie hypertensive vasenlar disease 
combined). It seems clear from Table XVII that in each of the three 
racial and economic groups eonsidei'ed, the incidence of toxemia increases 
decidedly as the interval increases. (The high, figures for toxemia in 
both the white and colored Avard groups is due to the fact that the Avard 
service is a consultation center for nineteen prenatal clinics scattered 
throughout Maryland. Our Avard population is, therefore, not a repre- 
sentathm cross section of the population at large either AAdiite or colored) . 
LikeAAuse, as shoAim in Table XVIII, the incidence of ‘'repeat toxemias” 
increases AAuth prolongation of the inteiwal. This latter fact has already 
been demonstrated Chesley and his associates. 


T.able XAUII. Incidence of " Repeat” Toxemia in the Poue Main Interval 

Groups 


interval since last 

viable delivery 

CASES 

TOXEMIA PREVIOUS 
PREGNANCY 

TOXEMIA 

SUBSEQUENT 

PREGNANCA' 

PER CENT 

Very Brief — Less than 12 montlis 


15 

7 

46.7 

Brief — 13 to 24 months 


264 

107 

40.5 

Moderate — 25 to 48 months 


431 

191 

44.3 

Long — ^More than 48 montlis 


190 

98 

51.6 

Total 


900 

403 

44.8 

There Avas no significant 

difference betAveen the incidence of post- 

partum hemorrhage or of puerperal fever in 

the four main intert'^al 

groups. (Tables XIX and XX). 




Table XIX. Incidence op Post-partu.ai Hemorrhage* 

IN the Four Main Interval 


Groups 



intera'al since last viable delivery 

CASES 

hemorrhage 

PER CENT 

Very Brief — Less than 12 months 

08 

0 

0.0 

Brief — 13 to 24 months 


1,225 

30 

2.4 

Moderate — 25 to 48 months 


2,056 

88 

4.3 

Long — More than 48 months 


1,376 

47 

3.4 

Total 


4,725 

165 

3.5 

*Bj' post-partum hemorrhage is meant blood loss of 600 c.c. or more. 


Table XX. Incidence of Puerperal Fever in the Four Main Interval Group.r 

interval since last 

WHITE 


COLORED 


arable DELrVERY CASES 

FEVEU 

PER CENT 

CASES FEADvR 

PEE CENT 

Very Brief 





Less than 12 months 23 

2 

8.7 

45 10 

22.2 

Brief 





13 to 24 months 570 

48 

8.4 

055 147 

22.4. 

Moderate 





25 to 48 months 1,138 

114 

10.0 

918 196 

21.3 

Long 





More than 48 months 023 

90 

9.7 

45.3 93 

20.5 

Total 2,(!54 

254 


2,071 440 

21.5 
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The ability to nurse tlie baby without supplementary feeding, is 
usually taken as indicative oT a. healthy maternal state. Table XXT 
shows that, with the exeeiition of the ‘Very Brief’ group, the incidence 
of breast feeding only Avas the same in ail the interval groups. The high 
percentage of premature babies in the ‘Very Brief’ group accounts pre- 
sumably for the high frequency of artificial feeding in this category. 
The mean birth weight of the mature babies and their mean Aveight gain 
in the hospital, in respect to their birth Aveight, shoAved no substantial 
differences. (Table XXII). 

T.ABLE xxr. IXCIDEXCE OF BREAST FEEDING ONLY IN THE FOUR MAIN INTERV.AL 
Groups According to Race and Class 


INTERVAL SINCE LAST 
VIABLE DELIAERY 

WHITE WARD 

PER 

cases b.f. 

colored ward 
PER 

CASES B.F. 

CENT 

CASES 

PRIA’ATE 

B.F. 

PER 

CEXT 

A^'erv Brief 

Less fliaii 12 months 

19 

7 

36.S 

48 

13 

27.1 

4 

0 

0.0 

Brief 

13 to 24 months 

409 

326 

69.5 

671 

447 

66.6 

105 

55 

52.4 

Aloderate 

25 to 4S months 

812 

516 

63.5 

948 

679 

71.6 

349 

183 

52.4 

Long 

More than 4S months 

702 

462 

65.8 

464 

290 

62.5 

238 

104 

43.7 

Total 

2,002 

1,311 

65.5 

2,131 

1,429 

67.1 

696 

342 

49.1 


Table XXII. Mean Birth AVeight of Mature Infants (2,500 Grams and Oa'er) 
and Mean AVeight Gain in Hospital, in Respect to Birth AA'eight, of Breast- 
fed Mature Infants, in Three Main Inteei-al Groups 


INTERA^AL SINCE LAST VIABLE DELIA’ERY 

CASES 

MEAN 

BIRTH AVEIGHT 

MEAN 

AVEIGHT GAIN 

A'^ery Brief — Less tlian 12 montlis ) 

Brief — 13 to 24 montlis j 

1,316 

3,355 grams 

11.8 grams 

Moderate — 25 to 48 months 

2,109 

3,411 grams 

31.7 grams 

Long — More than 48 months 

1,404 

3,407 grams 

29.5i grams 

TSFal 

4,829 

3,395 grams 

19.5 grams 


Finally, in the direct study, the maternal mortality in the four main 
inteiwal groups AA^as essentially the same. (Table XXIII). 


Table XXIII. Maternal Mortality in the Foitr Main Interval Groups 


INTERVAL SINCE LAST VIABLE DELIA'ERY 

CASES 

DEATHS 

PER CEXT 

A''ery Brief — Less than 12 months 

115 

0 


Brief — 13 to 24 months 

1,347 

3 


Moderate — 25 to 48 months 

2,191 

7 


Long — More than 48 months 


6 


Total 

5,158 

16 



Indirect Study 

The rationale of the indirect studj* is as folloAvs : It is Avell knoAvn 
that fetal mortality varies Avith both parity and age, as shoAvn in Figs. 
3 and 4. Noav if, instead of plotting total fetal mortality by age, as 
done ill Fig. 4, Ave plot only the fetal mortality of para ii by age. ive do 



458 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 



Figr. 3. — The upward trend of fetal mortality (stillbirth and neonatal) with increasing 

parity. (Primipara omitted). 



Fig. 4. — The curve of fetal mortality (stillbirth and neonatal) according to age of 

mother. 
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away witli variations eansed by parity and can ascertain fetal mortality 
in any age group in women of this particular parity. The resultant 
curve (marked para ii) is plotted in Fig. 5. From this we learn, for 
instance, that for para ii, ages 20 to 24, the fetal mortality is 5.5 per 
cent; and for para ii, ages 25 to 29, 5.1 per cent. Now let us superim- 
pose on this graph the fetal mortality curve of para iv by age. Since 
women with a parity of iv have a higher fetal mortality than those with 
a parity of ii (as sIioato in Fig. 3), the cuiwe of the para iv group will 
naturally fall at a somewhat higher level. However, promded there are 
no other factors at woi-k affecting fetal mortality in one age group more 
than another, tlie tAvo curves should be parallel. As shoMoi in Fig. 5, 
these tAvo curves do run approximately parallel in our series. 



Fig. 5. — The curve of fetal mortality (stillbirth and neonatal) according to age of 
mother, para ii and para iv only. 


Let US noAv consider the age groups (para ii and iv) ages 20 to 24. 
Obviously in any large aggregation of cases such as tliis, Avomen Avho 
have had four babies before age 24 haA’^e had on the aA’erage a shorter 
inteiwal betAA^een biilhs than those Aidio have had onlj- two before a^'e 
24. We can conclude, then, indirectly that the para iv, ages 20 to 24 
represent a shorter interval group than para ii, ages 20 to 24. Noav if 
the shorter inteiwal between birtlis characteristic of the para iA’’, ages 20 
to 24, exerted a deleterious effect on fetal mortalitj’-, it should cause 
a deviation npAvard of the mortality cuiwe at this point. Actually no 
such deviation is encountered. Moreover, the graph sIioaa^s that a woman 
AAdio is gmng birth to her fourth child betAveen 20 and 24 experiences 
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no greatei’ fetal mortality than the woman who is being delivered of her 
fourth infant between 25 and 29, although obviously in any large series 
the average interval betAveen births in the latter age group Avould be 
greater. 

If this type of analysis is pressed further and the mortality curve of 
para v is superimposed on that of para ii (Pig. 6), ive find that the 
cuiwe is at a still greater level above that for para ii (due to the higher 
mortality rate associated AAuth this greater parity group), but there is 
clearly no deviation from the parallelism seen in Pig. 5. Obviously, a 
woman Avho has had five children at the age of 24, has experienced, on 
the average, shorter intervals betAveen birtlis than one AAdio has had only 



Fig-. 6. — The curves of fetal mortality (stillbirth and neonatal) according to age of 

mother, para ii and para v, only. 


tAA’o children at that age. But except for an increased mortality due to 
greater parity, an increase that is proportionate to that observed in 
other age groups, Ave find no difference in infant mortality betAveen tlio 
para a' of 24 and the para ii of tlie same age. It A\'ill be noted, further- 
more, that tlie AA’oman avIio is liaAung her fifth baby between 20 and 24 
faces sulistantially tlie same infant mortality as one aa-Iio is giAung birth 
to lier fiftli liaby lietween 25 and 29. 

In sum, our indirect study has failed to indicate that rajiid multi- 
parity, Avith an average short. interA'al betAveen birth.s, exerts any appre- 
ciable effect on infant mortality. 

In Pig. 7 similar gra])h.s of infant mortality plotted according to age 
are shoAA'ii based on data compiled in Ncav York State (excIiisiA'e of Ncav 





KASTMAN: JIATERNAL AND FETAL OUTLOOK 


461 


York City) by Dr. Jacob Yemshaliny, kledical Statistician, U. S. Public 
Health Service. His findings in regard to para ii and para iv arc 
strikingly similar to ours. His para v group, liovever, does show a 
marked upward swing in the 20 to 24 age group, suggesting a liarmful 
efifect exerted by rapid multiparity. Both Dr. Yerushalmy "s figures and 
oui-s in this particular parity and age group are based on less than 
1,000 cases and the discrepancy may be due to a sampling error in one 
or the other series. 

Finally, in the indii'ect study, the maternal mortality of para ii as 
compared with that of para iv, a’ and vi (grouped) aa'os iii any age group 
essentially the same. (Table XXIV). 



7. — Fetal mortality according to age of mother, para ii, iv and v, based on data 
compiied by Dr. Jacob Yerusiialmy. 


Table XXIV. M.\terxai, Mortality of Para II Co.mpahed With That of Para 
IV, V AND VI (Grocped), Accop.dino to Age 



under 20 20 to 24 

25 TO 29 

30 TO 34 

o5+ 

Cases 

Para II 

2,479 4,797 

2,092 

S39 

372 

Deatlis 

(5 1.4 

4 

S 

♦> 

.> 

Per cent 

0.24 0.27 

0.19 

0.95 

O.Sl 

Cases 

Para IV, V and VI 
107 2,35S 

3,493 

2.200 

1.210 

Deaths 

0 0 

S 

17 

' 12 

Per cent 

0.00 0.25 

0.23 

0.77 

0.99 


Summary and Conclusions 

When the data reviewed in this studj' are analyzed from the viewpoint 
of their statistical validity, it lieeomes clear that certain of the findings 
are significant beyond question, while otlicrs are only on the borderline 
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of statistical significance and hence must be regarded as suggestive only. 
In the former category the following conclusions seem clear-cut and 
inescapable : (1) Infants born from twelve to twenty-four months after 

a previous viable delivery (that is, during the second year) have at least 
as low a stillbirth and neonatal mortality as do infants born after longer 
intervals. (2) The longer the interval between births, the more likely 
the mother is to suffer from some form of hypertensive toxemia of preg- 
nancy. The incidence of this complication is lowest when the interval 
is twelve to twenty-four months, significantly higher when it is twenty- 
four to forty-eight months, and much higher when it exceeds four years. 
In the present study this was equalty true of white and colored ward and 
private patients. (3) In patients Avho have had a previous liA’pertensive 
toxemia of pregnancy, the likelihood of I'epetition becomes progressivety 
greater as the interval becomes longer. (4) The incidence of the follow- 
ing conditions is no greater when the interval is twelve to twenty-four 
months than when it is longer: premature lalior, anemia, post-partum 
hemorrhage, and puerperal infection; nor are mothers in this brief 
interval group less able to nurse their babies. The weight of tlie mature 
babies was approximately the same regardless of the intenml. 

Among those findings in the study which are on the borderline of 
statistical significance, the trend in the neonatal mortality is perhaps 
the most suggestive. This was 1.5 per cent for the ‘Brief’ interval 
group, 2.2 per cent for the ‘Moderate’ group, and 2.6 per cent for the 
‘Long’ group. The difference between the fir.st two of these percentages 
is 1.5 times the standard error of the difference; in other words, the 
odds are about 6 to 1 against the likelihood that this difference is due 
to a sampling error. The difference between the first and third of these 
percentages is 2.0 times the standard error of the difference; in other 
words, the odds are about 20 to 1 against the chance that this difference 
is due to a sampling error. When it is further recalled that hyperten- 
sive toxemia of pregnancy increases progressively in each of these three 
groups and that this complication is a frequent cause of premature de- 
livery and hence neonatal death, the upward trend in our neonatal mor- 
tality as the interval increases becomes all the more plausible. But let it 
lie emphasized again that our figures do not prove it, but merely sug- 
gest the probability. 

Most tenuous of all inferences to be drawn from this study are those 
which have to do vdth the ‘Very Brief’ interval group. Not only is the 
number of cases in this group verj’- small, but other difficulties in analysis 
present themselves, particularly the time element. While we feel sure 
that this time element accounts in large measure for the high incidence 
of abortion and premature labor in this group, we cannot be sure that 
it is wholty responsible; and, as indicated, there is suggestive evidence 
that pregnancies Avhich are conceived Avitliin five months after a previous 
deliver}' show a slightly liigher incidence of premature termination. 
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Finally, concerning the bearing of our findings on the practical issue 
of child spacing, the folloAving question would seem permissible. In 
recommending child spacing for the health of mother and infant, have 
we not overlooked the greatest talisman that a pregnant woman can 
possess, namelj'. Youth? Child spacing, by definition, means maternal 
aging; and after a certain optimum period, probably in the early 
twenties, maternal aging means inevitably someAvhat higher risks both 
to mother and child. All experience and all statistics suppoi't this state- 
ment. It would seem almost inconceivable that a mere difference in age 
of four years or so could have any appreciable effect on the outcome 
of childbearing, yet in any considerable series such as this, it manifests 
its influence unmistakabR’’; and whatever advantage is gained by a rest 
period of several years between births seems to be offset, and in some 
respects more than eoimterbalanced by the aging factor. For the best 
maternal and fetal outlook we are inclined to believe that Youth is a 
better ally than child spacing. 

The author is givatlj' indebted to Dr. Jacob Yerushaliuy, Medical Statistician, 
U. S. Public Health Service, for advice and active help in the preparation of the 
statistical data presented in this paper. However, the interpretation of the data 
and the conclusions drawn are solely the responsibility of the author. 
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Discussion 

DE. WILLIAM J. DIECKMANN. — Dr. Eastman has made a very thorough 
study of an important subject about which little is known. He could have drawn 
various sensational conclusions, but he has simply pointed out that his critical group, 
namely, those with an interval of one year, was too small for wide comparisons. 

Adair mentions that the minimum time between labors should be 18 months. 
Sellheim states that pregnancy, lactation, and involution and regressive changes each 
require nine months. He suggests, therefore, that the proper spacing is three years 
between labors. He stated that the second and third babies had a lower mortality 
than the first but the fetal mortality steadily increases after the third. The Metro- 
politan Life Insurance Company reports that there is a slightly lowered mortality 
for married women between 25 and 45 than for single. Isenhour and co-workers 
studied blood pressure levels in parous and nulliparous women from 20 to 60 plus 
J'ears. No difference could be noted in the incidence of hypertension and average 
blood pressure levels of these two groups of women. They stated that hypertension 
following a toxemia of pregnancy is not the result of this complication of pregnanev, 
but rather that toxemia occurs most frequently in patients witli predispo.«ition for 
vascular disease. 

I have always taught that the interval between iiregnancies should be two vears. 
but for the past eight years, where the patient had sufficient income to provide proper 
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food, private care, and some help at home, I have told the patient that she may have 
another baby within 12 to 18 months. I was influenced in rny change by several 
women who deliberately had their babies, two or three, as close as possible. Their 
reasons were that they wished the ‘ ‘ diaper stage ’ ’ at one time, that their activities 
already restricted by one baby would not be further affected by more, and finally, 
that the childien with a short interval between were better companions for each 
other. 

In clinic patients, I have been studying the blood, as well as the renal function, 
heart size, etc., in patients who have had ten oi' more children. I do not believe that 
pregnancy causes injurj- to the normal woman. I ha^e one patient who in 1942, 
when 46 years old, had her seventeenth baby. There were no abortions and only one 
baby died. These 17 pregnancies occurred in a period of 26 years. We delivered 
the last seven babies, the final two pregnancies being complicated by hypertension. 
Obviously this patient now has an essential hypertension resulting from her age and 
a predisposition for vascular disease. 

Woodbury’s study is based on a very low income group and i.s, therefore, not ap- 
plicable to general maternal and fetal complications and mortality. 

Eastman reports that the premature mortalit}- in his group with less than a year 
between pregnancies was relatively high, but that the number is too small for 
definite conclusions. He could find no difference for anemia, although I would ex- 
pect such to exist. Post-partum hemorrhage and puerperal infection showed no 
change as one would expect. He emphasizes that the incidence of toxemia increases 
with each longer interval. 

We have just completed a study of 490 toxemic patients who had two or more 
viable babies in our hospital. With intervals of two years, three to four, five to six, 
and seven to eight years, the incidence of recurrence of toxemia was 37 per cent 
in the first group, 47 in the second, 60 in the third, and 64 per cent in the last. Our 
data also show that with increasing age, the incidence of recurrence of to.xemia in- 
creases. Obviously, patients avIio had a toxemia of pregnancy should not wait two 
or more years before the next pregnancj'. 

I have been stating for a number of years that many patients have a predisposition 
to vascular disease which first manifests itself in pregnancy. Furthermore, I have 
pointed out that if a patient has a toxemia in one pregnanC}- and then is found ten 
3 -ears later to have a hvpertension, the probabilities arc that the vascular disease is 
simpl 3 ' the result again of age plus a predisposition. It is pleasing to have con- 
firmation of this from Eastman’s stud 3 - as well as from Stander’s clinic. 

Eastman’s final sentence, which I most heartil 3 ' endorse, is “For the best maternal 
and fetal outlook we are inclined to believe it is better to rel}' on Youth than on 
Child Spacing.’’ 

DR. WILLIAjM C. DANFORTH. — It is remarkable how an error once published, 
is quoted and repeated indefiniteh-. The stiid 3 ' to which we have just listened has 
clearl 3 - shown how failure to evaluate all the facts ma}' lead to wrong conclusions. 
In carefull}- anah'zing his figures, and in drawing the proper conclusions from them. 
Doctor Eastman has done us a service and it is to be hoped that his results ma 3 ' 
attain their deserved publicitv. 

The work which has been presented here toniglit is timeh'. We are engaged in 
a great war in which the wastage of life cannot fail to be great. Tlie need for the 
replacement of those who do not return will soon be felt. It is important, too, 
that the replacement .should come from that jnirt of the people which is capable, 
pln'sicallv and mentalh-, of j)roducing a new generation which will be able to cope 
with the problems of the future. 

As I cannot question either the aecuraew of Doctor Eastman's figuii's-or the 
validitv of the conclusions ho draws, 1 beg leave to take a moment to jioint out .i 
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further implication of this work. As Doctor Eastman has said, the advocates of birtli 
control were quick to seize upon the conclusions of Woodbury. 

Birth control, child spacing or planned parenthood, all of which mean the same 
thing, are concerned with the problem presented by the individual family. As 
physicians, as men whose lifework is the management of the reproductive process 
and the ills peculiar to women, and as citizens who have enjoyed more than the 
average opportunity for the acquisition of knowledge concerning social and com- 
munity problems, it seems to me that we should look further than this. While con- 
ceding that the individual woman may be benefited, what is the result upon the na- 
tion as a whole? It has been my experience that the most eager searchers after 
information concerning contraception are those of the upper intellectual and economic 
levels. Families among these, the more responsible of our citizens, are limited while 
far less limitation is found among the irresponsibles and the less efficient. What will 
bo the long range effect upon the country of limited reproduction among those who 
may logically be expected to produce the best quality of offspring? 

Statisticians tell us that a minimum of three children per family is needed to 
maintain the population at a given level. This is true today with our greatly im- 
proved methods of infant care. One hundred years ago, six were needed. If we 
regard the number of births needed to maintain population at its present level as 
represented by 100, it is shown by Dublin that, during the time represented bj- the 
years 1935 to 1940, the net urban i-eproduction rate was only 74 per cent. During 
this same period the rural rate was 144 per cent. The average rate was 96 per cent. 
Part of tMs rural excess was in backward parts of the country, in which education 
and even nutrition were defective. In these areas stock of less than full value was 
produced. The 96 per cent, therefore, is scarcely worth its face value. We have not 
as yet attained the low rates found in other countries, as for example, 74 per cent 
in England and Wales in 1933, but anj- rate of reproduction which is less than 
enough to maintain the population level cannot be locked upon as a sign of national 
health. Had not the decline in the birth rate in the last centur\' been accompanied 
by a marked decline in tlie death rate, the result would have been serious. 

The statistical studies of Dublin also .show that much of the upswing of births 
in the past two years has taken place in first and to a lesser degree, in second, births. 
This is only slightly evident in third births and from that point on, the decline con- 
tinues. The present increase in the birth rate nnrst be regarded as temporary and 
occasioned bj' the wave of marriages caused by the outbreak of war. 

It is important to society as a wliole that the lives and the health of women be 
protected. Thej' are the producers of children, they bring up the children and have 
the greatest part in their early training and they are the centers of the homes. There 
is no class of citizens more valuable to the country than women of childbearing age. 
Anythmg which renders the giving of this service safer and pleasanter is worth- 
while, not only to them but to all of us. But, in order that the desires of each indi- 
vidual family shall be consulted as to the number, usi\ally a small one, of the chil- 
dren which they shall have, let us not lose sight of the extremely important ques- 
tion of the production of the next generation of our national family. It will re- 
quire but a few generations insufficient in numbers to cause a marked decrease in 
the population as a whole. But a few generation.'- in wliieh tlie reproduction has 
been largely in the ranks of those of lesser intelligence and physical vigor will stunt 
the mental and physical strength of the nation, perhaps to a dangerous extent. The 
need for waging two great wars within the space of one generation should warn us 
thi'it this is a dangerous prospect. It has been said tliat birth control gives us the 
power to determine not only the size but the chaiacter of the nation. Such figures as 
have been published concerning the reproduction rates of college men and women, 
for example, give but little cause to exult over the influence it exercises over the 
character. 
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The evidence presented here tonight shows that, apart from the very brief group, 
in which premature deliveries vitiate the fetal mortality figures, neither the fetal 
nor the maternal mortality is materially affected. This should remove some of the 
fears which some, at least, in this country have had, that the having of a fair sized 
family is a menace. It is indeed youth upon which we must rely rather than upon 
child spacing. 


Adam, G. Shedden: The Kh Factor and Its Application to Obstetric Practice, 

M. J. Australia 1: 507, 1943. 

The author reviews the historj”^ of the Eh factor in relationship to blood trans- 
fusion, and stresses its importance in obstetric practice. In obstetrics the chief 
point of consideration is the concept of iso-immunization in the human body by 
the Eh factor. This has thrown new light on the etiology of erythroblastosis 
fetalis. In regard to blood transfusion, if the woman requires a blood transfusion 
during her pregnancy or puerperium, it is best not to use the husband for the 
donor even though he is of the same blood group. It is advised that stocks of 
serum containing the anti-Eh factor be built up. In transfusing a baby with 
icterus gravis neonatorum, the mother’s blood should not be used since the body 
is almost certainly “Eh positive’’ and the mother’s blood contains the Eh anti- 
body which will only destroy more of the infant’s red cells. The father is also 
not a suitable donor for his red cells would be destroyed by the presence of the 
Eh antibody (acquired from the mother) in the infant’s serum. The most suitable 
donor is obviously one whose blood is “Eh negative’’ and does not contain the 
Eh antibody. 

William Berman. 

Young, James: Maternal and Child Health: The University and the Public 

Health Services, Edinburgh M. J. 50: 474, 1943. 

Dr. Young outlines in this article the planning of the future services which 
concern the health of the mother and child. He states these plans require the 
necessity of making arrangements for the training of doctors, consultants, nurses, 
health visitors and social workers who will be responsible for maternal and child 
welfare. 

These arrangements include, (1) the establishment of adequate departments of 
maternal and child health in the medical schools and universities, (2) intimate 
collaboration between these departments of maternal and child health and the 
maternity and child welfare and school medical services of the health authorities. 

The author stresses the fact, too often overlooked and neglected in this country, 
that organisations of services designed to give adequate care to mother and child 
must he so developed as to provide a continuity of- supervision from the prenatal 
period to school age. 


Clair E. Folsome. 



THE BIOLOGIC CHARACTERISTICS OF THE 
NORMAL VAGINA-t 
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Philadelphia, Pa. 

(From (he Departments of Obstetrics and Gynecology, Jefferson Medical College and 

Hospital ) 

Introduction 

I T IS now generally conceded that the biologic characteristics of the 
normal human vagina during the sexually mature period of life 
are governed by the ovarian hormones. It has been established bejmnd 
doubt that the estrogens are the primary factors responsible for the 
proliferation of the vaginal epithelium, and there is also very good evi- 
dence that, in the human and in the monkey, it is the estrogens which 
mediate the deposition of glycogen in the vaginal epithelial cells. Pro- 
gesterone appears to play some part in the further differentiation of 
these cells and possibly also influences some of the biochemical character- 
istics of the vaginal tract, but the evidence on this score is still meager. 
Beyond this, much controversy continues to exist on the mechanism 
by which the vaginal glycogen is metabolized and on the origin and 
nature of the enzjmies involved in the fermentation of the carbohydrates 
to acid. The same uncertainty also exists as to whether the lactic acid, 
which is responsible for at least most of the vaginal acidity, is produced 
as an end product in this enzymatic process or whether the conversion 
of carbohydrates to lactic acid results from the action of certain bacteria 
particularly the lactobacilli of Dodeidein. Nor is it yet settled that these 
biochemical reactions determine the type of flora which can inhabit the 
vagina or whether the converse is true, namely, that the presence of 
certain organisms in the vaginal tract will strongly influence certain of 
the biochemical reactions of the vagina. 

To these problems have recently been added the difficulties of de- 
fining subtle but yet important alterations in the vagina occurring 
rhythmically in association with the ovarian cycle. Such periodic 
differences in the histology and cytology of the vagina are now quite 
generally accepted, and data are accumulating on similar cyclic varia- 
tions in some of the normal biochemical characteristics such as glycogen 
content and vaginal acidity. 

‘Read at a meeting of the Philadelphia Obstetrical Society. October 7. 1943. 
tThis work has been supported by a grant from the Johnson Research Foundation, 
ue are indebted to Dr. Norris AV. Vaux for the facilities of his department, hi.s con- 
tinuous interest in our work, and his many helpful suggestions. 


467 



468 AMERICAN JOURNAL OR OBSTETRICS AND GYNECOLOGY 

These problems assume more than theoretical significance when one 
attempts to define the normal vagina and to establish various abnormal 
or pathologic states upon this basis. It is apparent that, in order to do 
this, certain criteria based upon well-founded observations must be 
available by Avhich it will be possible to evaluate at least those factors 
which may be of clinical significance. Scattered observations on various 
of these factors in normal patients have been made by mmny observers, 
but, unfortunately, little attempt has been made to correlate the various 
factors' in the same patients. In the process of making .such routine 
studies on large numliers of patients, we have accumulated a consider- 
able amount of data on the various biologic factors of the normal 
vagina. These form the basis of the observations which are here pre- 
sented in conjunction with a rather detailed discussion of pertinent 
data in the literature as a critical analysis of what constitute the biologic 
characteristics of the normal vagina. 

Selection of Patients 

It was considered important that the patients selected for this study 
should lie in general good health. Patients witli malnutrition, vitamin 
deficiencies, and other metabolic disturbances were not cliosen since these 
factors may have an important bearing on the health of the vagina not 
only by their effect on mucous membrane in general, but also liecause 
they may influence ovarian function. Patients with any endocrine dis- 
turbances, particularly those involving the pituitary-ovarian cycle and 
also those with thyroid disease, were avoided for similar reasons. 

It was also required that the menstrual cycle should be reasonably 
normal. Those patients were chosen in whom the menses recurred 
regularly at intervals of 26 to 30 daj's with a flow of from 3 to 7 days 
and who had an approximately normal amount of bleeding. A pelvic 
examination was also made to rule out any gross abnormalities of the 
uterus and adnexa. i\Ioderate malpositions of the uterus were over- 
looked as, having little signiflcance. The patients Avere carefully ques- 
tioned to rule out the presence of symptoms suggesting any vaginal al> 
normalities such as excessive discharge, local irritation, burning, itching, 
heat, dyspareunia, and dysuria. It Avas required also that the patients 
shoulcb not employ any local treatment or medicaments sucJi as douches, 
jellies, suppositories, and the like. Patients Avere asked to refrain 
from coitus for 24 hours preceding examination. The.se patients had no 
knoAA’ledge of contraceptiA^e measures or did not employ tliem except for 
llie practice of AA'ithdraAA^al. 

A thorough examination of the loAA’er genital tract Avas made at each 
Ansit as folloAA's : Tlie A’agina AA'as expo.sed AAotli a biA-alA'e speculum, Avitli- 
out the use of a lubricant, and the Amgina and cervix Avere then care- 
fully inspected for the presence of any abnormalitie.s, particularly Avith 
respect to evidences of irritation, inflammation, ulceration, or erosion. 
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The A’-aginal and cervical discharges were then carefully inspected and 
a note made concerning the amount, color, consistencj', character and 
odor. The special studies which were then made included determinations 
of the pH of the vaginal mucosa at several levels ; the preparation and 
examination of vaginal smears for cytologic study, glycogen content, and 
bacterial flora; examination of fresh wet vaginal smears for parasites 
and cellular content, and the removal of small vaginal biopsies for 
routine histologic study and special glycogen stains. The details of the 
methods employed for these studies •null be given separately as each 
factor is discussed. 



Pig. 1. — ^Normal vaginal mucosa. 

(a) Dark zone of basalis 

(b) Light zone of basalis 

(c) Dierks’ intraepithelial zone of comiflcation 

(d) Superficial or functional layer 

We have accumulated such data on more than 500 patients; however, 
there were only 37 normal patients among these in whom we were able 
to obtain satisfaetoiy studies 3 times weekly through one to three men- 
strual cycles. These latter form the basis for most of the normal values 
herein presented. 

I. The Endocrine Factor 

In order to fully appreciate the influence of the ovarian honnoues 
on the vaginal mucosa, it is necessary to be fully familiar with the 
histologic characteristics of this structure. This may liest be described 
in tei'ms of the normal as it occui’s in tlie sexuallj* mature female 

(Fig. 1). 

The vaginal epithelium is supported upon a thick, well-developed, 
connective tissue layer or tunica propi-ia, rich in small blood vessels and 
lymphatics. Just beneath the fine basement membrane (lamina propria), 
small numbers of leucocytes are present which are .generally of the 
lymphocytic and monocj-tic series. A moderate variation in the number 
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of leucocytes in the siibepitlielial layer occurs throughout the cycle, hut 
aggregations of large numbers of these cells are abnormal, often being 
one of the earliest findings of an inflammatory lesion of the vagina. The 
vaginal epithelium itself consists of a number of layers some of which 
are inconstant and have been variously indicated by different observers. 
The deepest layer is generally referred to as the basalis and is made up 
of one or more rows of deeply staining cells (the “dark zone”) and a 
larger number of rows of less compact cells with weaker affinity for the 
basic stain (the “light zone”). The dark zone may consist of a ribbon 
of deeply staining euboidal cells with large dark nuclei, or, in some 
phases of the cycle during Avhieh rapid growth is occurring, it may con- 
sist of several rows of sueli cells. In the light zone of the basalis, tlie 
shape of the cells changes as they progress upwards from oval to 
polygonal to a flat spindle contour. Sharply dividing the basalis from 
the most superficial layer is a thin dense lajmr which is not eonstantlj' 
present and which is commonly refeiTed to as Dierk’s “intra-epithelial 
zone of cornification. The cells hei’e are markedlj^ compressed, and 
the nuclei are also flattened and stained deepl}*. Within the cells and 
also in the intracellular spaces are numerous granules of various sizes 
which impart a chai'acteristic appearance to this layer. The superficial 
layer above this, commonly referred to as the “functionalis,” consists 
of a varying number of rows of stratified cells which have undergone 
cornification to a greater or lesser extent. When stained bj’- appropriate 
methods, the cells of all layers, except the dark zone of the basalis, are 
found to be rich in glycogen. 

t 

Estrogen Effect 

Although some of the earlier German Avorkei-s hinted at a relationship 
between ovarian actiAuty and the biologic characteristic of the vagina, the 
first definite description of such a correlation is generally attributed to 
Muira^ AAfiio arrived at his conclusions from purely clinical studies. These 
obserAmtions Avere soon corroborated and further expanded by many 
AAmrkers particular!}’' by Cruickshank and Sharman.® The latter demon- 
strated that, in those periods of life associated Avith high estrogen levels, 
namely, in neAAfiDorn infants up to the third or foui’th Aveek of life and in 
Avomen during the reproductive period, there is a deep many-layered vag- 
inal epithelium rich in glycogen; Avhereas, in the periods of diminished 
OAmrian function, namely, in childhood and folloAAong the menopause, tlie 
A'aginal epithelium is thin, and glycogen is absent. Cruickshank and 
Sharman further correlated those periods of high estrogen concentration 
Avith a strongly acid secretion and a homogeneous bacterial flora and 
pointed out that this AA’as particularly true during the latter months of 
pregnancy AA^here there is an OA'erabundance of estrogen. 

The role of the estrogens in inducing proliferation of the A'agmal 
epithelimn Avas described in castrate monkeys by Allen'* and in female 
children by LcAvis" and, subsequently, has been confirmed by numerous 
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other workers. As the result of the injection of estrogens an enormous 
grovhh in the vaginal epithelium ean he induced. In spajmd monkeys 
and in postmenopausal women, the feiv cell layers present may be made 
to increase to as many as 60 or 80 rows. As pointed out by Allen, one 
of the first things that is noted as the vaginal epithelium tliickens is the 
increased number of growing bulbs along the basement membrane, the 
cells of which contain many mitotic figures. The nuclei of the inter- 
mediate layers become pyknotie. Sometimes, remnants of nuclei may 
also be found in the supei'ficial layer, but, more often, these cells are 
completely eomified although not to so marked a degree as in the rodents. 
Comparable observations may be made in human vaginal biopsies 
(Fig. 2). 



Pig. 2. — A'^aginal mucosa at mUlcycle showing markeil activitv in tiie basai iayor. 
pyknotie nuclei in the intermediate layer, and remnants of nuclei in the superacial 
comined zone. 

In a similar manner, the effect of estrogenic hormone in causing a 
deposition of glycogen in the vaginal epithelium of monkeys was demon- 
strated by Robertson, Maddux, and Allen.'^ Like observations were made 
by Krumm" in postclimacteric women and it has since been shown to also 
occur in children and oophorectomized women by other observers. 

Progestcro7ic . — The effects of progesterone on vaginal biology are 
difficult to evaluate. In physiologic dosages, progesterone itself appears 
to have little effect on the proliferation of the vaginal ei>ilhelinni.* In 
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large dosages, progesterone will induce some degree of eornification in 
castrated rodents.® 

RakofE^® has recently shown that, in large dosages (20 to 60 mg.), some 
degree of vaginal epithelial proliferation and eornification can be in- 
duced in castrate and postmenopausal women, although not nearly so 
marked as is obtained with estrogens. 

When estrogen and progesterone are given simultaneously to the 
castrated rodent, progesterone appears to partially inhibit the e.strogen 
effeet,^’^ If estrogen is given for a sufficient time to produce full cornifica- 
tion, and then progesterone is added, a similar inhibitory effect may be 
demonstrated while, if estrogen is added after progesterone, marked 
eornification is difficult to obtain. Prom a study of human vaginal 
smears, it would appear that the regressive changes which are noted 
during the luteal phase of the cycle are also probablj’- due to the combined 
action of progesterone and estrogens. 

Androgens . — In physiologic dosages, the androgens generally cause 
atrophic changes in the vaginal epithelium of human beings.^^ McCahey 
and Rakoff^® showed that,' in rats injected with relatively very large 
dosages of testosterone propionate, some degree of vaginal hyperplasia 
with some stratification and eornification could be induced. More re- 
cently, Clarke and Selye® have sho%vn that various hormonally active 
steroids, Avhether follieuloids, luteoids, eortieoids, or testoids, resulted in 
some vaginal epithelial groAvth in the rat Avhen given in sufficient dosages. 
In the human being, Rakoff^® found that, after submucosal injection of 
25 mg. of testosterone propionate in the vagina of a castrate, some local 
A’-aginal hj^perplasia resulted although, when given parentcrally in 
dosages up to 300 mg. over a period of 4 to 6 Aveeks, similar results could 
not be obtained; indeed, in normal patients, such treatment resulted in 
atrophic changes. 

Cyclic Changes. — The presence of cyclic changes in the human vaginal 
epithelium has been noted on histologic study by Stieve,^^ Dierks,^ Puc- 
cioni,^® Traut et al.,^® and others. Although most workers agree that in 
the human vaginal mucosa during the sexually mature period of life 
there is a definite rhythm Avhich it is possible to correlate AAdth the 
OAmrian cycle, it is quite obAdous that these changes are not A^ery marked 
and frequently are quite difficult to demonstrate. The reason for this 
appears to lie in the fact that the cyclic changes in the human A’^aginal 
mucosa are quite shalloAV and fail to go through the marked regression 
noted in the rodents. Apparently, throughout the menstrual cycle in the 
human being, there is ahvays sufficient hormone to maintain the basic in- 
tegrity of the epithelial layers. 

In a series of 37 normal patients AA-hom aa'c have folloAA-ed liy AA’eekly 
biopsies through seAm’al menstrual periods, there AA'as A’cry distinct CAd- 
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dence of cyclic alterations. In many respects these were similar to the 
findings noted in the excellent studies of Davis and Hartman^" in the 
rhesus monkey; however, as also noted by Traut and his associates,^® in 
many instances these changes were not nearly so clear-cut in the Iniman 
being, particularly those relating to the superficial and intermediate 
layers. 



Eig. 3. — Vaginal mucosa, eighth day of tlie cycle, showing marked proliferation in 
the dark zone of tlie basal layer. 

• ■ f* 



mucosa, twenty-fifth day of the cycle (Best's carmine 
, marked intraepitliellal zone of comiflcatlon and the desquamation 
oupemclal layer. 


stain), 
of the 
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Perhaps the most constant cjmlie change noted in our biopsies was the 
proliferative changes evident in the dark zone of the basalis which in 
most of our cases was most marked between the seventh and fourteenth 
days and resulted in an increase in the thickness of the entire basal layer 
(Pig. 3). In the midcycle, the epithelium frequently attains its greatest 
thickness since gro\vth and differentiation of the three layers have at- 
tained their maximum degree, and desquamation has not yet freely 
started. In the latter half of the cycle, the changes involve chiefly 
further cornification and desquamation of the superficial layer. In some 
instances a considerable thickness of highly cornified cells may remain 
until quite late in the cycle ivhile, in other eases, whole plaques of cells 
may separate to the extent that only the basalis remains (Pig. 4). It 
is quite obvious that these regressive changes are difficult to follow by 
histologic methods while smear methods are admirably suited to this pur- 
pose. One feature of the premenstrual phase which is very often strik- 
ingly present in the biopsies is the increase of leucocjdes in the sub- 
epithelial zone which may persist through the menstrual fiow; not un- 
commonly, they may invade the epithelium proper as “wandering” 
cells and are best seen in the basalis. 

In many respects it is far easier to follow these cyclic changes by 
cytologic studies of the superficial vaginal epithelium. Criteria for 
studying human smears were worked out by Dierks,^® Smith, and 
Papanicalaou.^® IMore recently, simpler staining methods have been in- 
troduced by Shorr^^ and Papanicalaou,^^ and these have proved to be 
of considerable clinical usefulness. In the main, our findings in these 
patients do not materially differ from the excellent studies of Euben- 
stein^® and will not be discussed in detail here. Suffice it to say that, as 
a rule, cyclic alterations could be more distinctly followed by the vaginal 
smear method than in biopsies and that as a means for orientation with 
regard to the ovarian cj^cle vaginal smears are unquestionably prefer- 
able. In the presence of inflammation or where interfering external 
factors have been present such as douches, vaginal smears are likely to 
be of little benefit whereas some useful information may be had from 
the biopsjL 

II. Glycogen 


Factors Influencing Deposition of Glycogen . — During the sexually 
mature period of life the vaginal mucosa is very rich in glycogen, in- 
deed, next to the liver it probably contains more glycogen than any other 
tissue of the body. As the vaginal epithelium grows under estrogen 
stimulation glycogen is deposited in the cells and can easily be demon- 
strated by special staining methods. This also occurs in the monkey® 
but not in lower animals such as the cow, .sheep, pig, or rodents.® It 
has also been demonstrated that the glycogen content is scant or absent 
in those periods of life associated with low ovarian activity and is high 
during the reproductive period. It is present in greatest amount late 
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in pregnancy when the estrogen level is very high. Experimentally it 
has been shown to increase as cornification progresses. 

Very few observations have been made concerning the effects of 
progesterone on the deposition of glycogen. Guest-* states that in the 
castrated monkey, progesterone will not produce this response. Kakoff*® 
has noted the deposition of some glycogen in castrate women after 20 
mg. of progesterone, but smaller dosages were not effective. 



. Eig. 5. — ^\'’aginal mucosa (Best’s carmine stain). High power magnification oC the 
intennediate and superficial layers to show the granular character of tlie glycogen 
m the cells and the diffuse staining of the superficial zone of cornification. 


In the human vaginal epithelhun glycogen is absent or very scant in 
the basal layer of cells. The intermediate layer of cells, however, is very 
rich in glycogen, particularly those nearest the superficial layer. In 
these cells, glj’-cogen is present in large granules which are easily seen 
when biopsies are stained by the iodine method, Best’s carmine slain 
or the Peulgen method. In the superficial cornified laj’er glycogen is 
also abundantly present but because of the flattened state of the cells the 
staining is diffuse (Fig. 5). The glycogen in the superficial cells can be 
better demonstrated in smears than in biopsies. Glycogen per se ap- 
pears to be present in the cells alone since ordinarily none can be dem- 
onstrated in the cell-free vaginal secretion. 
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The inanner in which glycogen comes to be deposited in the vaginal 
epithelium is not known. In a vaginal biology symposium®^ the prevalent 
opinion appeared to be that there is a diffusion of glucose fx’om capillar- 
ies and lymphatics into the basal layers, the cells of which take up the 
glucose and change it to glycogen. As the cells in the basal layer migrate 
toward the surface, glycogen becomes more abundant in the intermediate 
and superficial layers. It is postulated that this property of the conver- 
sion of glucose to glycogen is a specialized function of the vaginal 
epithelium since it does not occur in other similar epithelial structures 
such as the mucosa of the esophagus. 

From chemical studies of the vaginas of monkeys Van' Dyke and 
Ch’en^® found that the concentration of glycogen was highest in the 
upper part of the vagina ranging from 2.36 to 2.98 per cent; in the 
midvagina it ranged from 1.93 to 2.48 per cent while in the lowest part 
of the vagina it was 0.64 per cent. They also demonstrated that after 
ovariectomy the concentration in the midvagina fell to less than 1 per 
cent but after injection of estrogens increased to as high as 4.42 per 
cent. Similar conclusions were reached by Krumm^ by the rather ap- 
proximate method of directly applying iodine to the vaginal wall 
(Schiller test) and noting that the portio vaginalis and fornices take 
the deepest stain while the mucosa of the lower half of the vagina takes 
very little stain. 

Rakoff^® made glycogen determinations on strips of vaginal mucosa 
obtained from two normal young women at operation. The strips were 
taken from the anterior or posterior fornix, middle third of the vagina 
and lower third of the vagina. The epithelium was stripped away from 
the mucosa so that on section it consisted almost entirely of epithelium 
and lamina. The tissue was dropped at once into absolute alcohol and 
glycogen deteimined after conversion to glucose. In the vaginal fornices 
glycogen ranged from 2.5 to 3.0 mg. per cent, in the middle third from 
1.5 to 1.8 mg. per cent and in the lower third of the vagina from 0.6 to 
0.9 mg. per cent. 

Some valuable studies on the lability of the vaginal glycogen have also 
been made by Van Dyke and Ch’en. They showed that following starva- 
tion the glycogen of the vaginal mucosa in the monkey is not appreciably 
reduced although, as is well known, the concentration of hepatic glycogen 
was markedly lowered. Similarly, the concentration of vaginal mucosa 
glycogen was not affected by large doses of thyroxin, whereas there was 
a marked reduction in hepatic glycogen. They^ concluded therefore, that 
the only method for reducing the concentration of glycogen in the 
vaginal mucosa so far discovered is that of bilateral ovariectomy. From 
more recent studies it seems that the same effect maj^ be accomplished 
by the administration of androgens.*® The underlydng mechanism of 
course may be similar, namely, an interference of the estrogen effect on 
the vaginal mucosa. 
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Factors Infl^iencing the Utilization of Glycogen . — It h.as long been 
assumed that the glycogen of the vaginal mucosa is converted into 
simpler carbohydrates and then into lactic acid and is thus the primary 
source of the vaginal acidity in the human being, hlueh difference of 
opinion exists, however, as to just how this is accomplished. The pos- 
sibilities which have been suggested are tlie follondng : 

(1) Glycogen is attacked directly hy certain bacteria (particularly the 
lactobacillus of Ddderlein) and converted into lactic acid. This was the 
hypothesis favored by ZweifeP" and later supported by Sehultheiss-® 
who claimed that under suitable conditions Dbderlein’s bacillus can 
directly attack and break down glycogen with the production of lactic 
acid: this could not be supported by the work of Smordinzew and 
Kott^® but was confirmed by the in ’vdtro experhnents of CruickshanlP® 
in which he demonstrated tliat Doderlein’s bacillus and it alone, of the 
organisms likely to be present in the vagina as saprophytes or pathogens, 
is capable of directly fermenting glycogen with the production of acid. 

(2) Glycogen is partly fermented to simpler carbohydrates by en- 
zymes present in the vagina; these are then further reduced by Doder- 
lein’s bacillus. A number of workers have assumed that glycogen must 
first be converted to simpler sugars before it can be utilized by Doder- 
lein’s bacillus. This theory would explain the obseiwation® that although 
the vaginal secretion was moderately acid shortly after bii'th, the 
acidity becomes further increased after 3 or 4 days when Doderlein’s 
bacilli appear. Guest®* has also made some observations indicating that 
in the vaginal wall there is a certain amount of carbohydrate of a lower 
molecular weight than glycogen, which does not stain vdth iodine or 
Best’s carmine. He also believes that the material that does stain may 
not be free glycogen entirely since glycoproteins may also be stained bj" 
these methods. 

(3) Bacteria other than Dbderlein’s bacilli are capable of further 
fermenting the carbohydrates resxilting from enzymatic breakdown of 
glycogen. This viewpoint has been favored particularly by "Weinstein 
and his associates®*'®® on the basis that in observations on monkej’s and 
postclhnacteric women treated with estrogens, there appeared to be 
Very little coi-relation between the degree of acidity of the vaginal 
mucosa and the number of Doderlein’s bacilli Avhich can be demon- 
strated by cultures. This conclusion is not in accord with the majority 
of clinical studies. Fi'oin their data the above workers suggest that 
the glycogen is broken down to simpler sugars b.v some enzymatic 
action and these monosaccharides are attacked by other bacteria .such 
as E. coli, B. aerogenes, staphylococci, and streptococci. The resulting 
acid is inimical to these organisms and by killing them allows the 
Doderleiu’s bacillus to become the predominant tyjie.®'- ®® 

(4) Glycogen is C 07 ivertcd to lactic acid by enzymatic action alone. 
Tliis theory has been supported by the observation that in newborn 



478 


asierican journal of obstetrics and gynecology 


cliildren the vaginal secretion is distinctly acid, usually, pH 5.0 to 5.8 
even before bacterial implantation occurs, and that lactic acid is already 
Iiresent at that time. Blair-BelP^ also found lactic acid in hematoeolpos 
fluid Avhich was sterile. Although Cruickshank^® was unable to demon- 
strate a nonbaeterial enzyme in vaginal secretion, he admitted that in 



Fig'. 0. — ^Vaginal smear glycogen stain showing moilerately heavy concentration of 
glycogen in most of the epithelial cells (+3). 

view of the pi’esenee of glycogcnase in fresh serum the glycogen in the 
vaginal cells may be converted in the absence of bacteria by such an 
enzyme to glucose from which, in turn, lactic acid is produced by a 
glycolytic cellular enzj^me. A number of other Avorkers®® haA'e also been 
unable to demonstrate enzymatic activity in cell-free vaginal fluid, but 
have intimated that such enzymes may have been destroyed by the tech- 
nical procedures invoHed. 

Observations of Glycogen in the Vaginal Epithelium . — In our studies 
the glycogen content of the vaginal epithelium aa^s determined from 
vaginal smeai*s and biopsies prepared AAuth glycogen stains. 

The smears Avere taken from the lateral AA'all of the exposed vagina 
Avith a cotton-tipped applicator. The smear ^vas permitted to dry and 
then treated as folloAA^s; it Aims fixed in absolute alcohol, and then al- 
loAved to dry, after AA'hieh it AA’as stained AA’ith Lugol ’s iodine solution for 
3 minutes and again dried; the excess iodine A\ms then removed by AA'ash- 
ing AAuth 95 per cent alcohol. AVhen the smear dried it AAms examined 
microscopically. Glycogen is indicated by a diffuse rcd-broAim slain of 
the epithelial cells, the intensity of wliich depends on the amount of 
glA’cogen present. This may be indicated by grading the smears bj 
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comparison with standards from 0 to pins 4 (Fig. 6). If desired, the 
staining of the glycogen grannies maj^ be made more permanent by 
treating with a dilute solution of HgS 04 after staining with Lugol’s 
solution, as suggested by IMancini and Celani-Barry.^® The glycogen 
granules retain a deposit of Hglo. Another satisfactoiy method^" is to 
add Lugol’s solution directly to a suspension of fresh vaginal secretion 
and to examine it in the wet state. Mack-"*® has suggested exposing the 
slide to the vapors of Lugol’s solution as a staining method. It is, of 
coui’se, appreciated that these methods indicate only the amount of 
glycogen in the superficial vaginal epithelium and that they are only 
roughly quantitative. For most clinical purposes, however, these meth- 
ods appear to be verj’’ satisfactory, and have even been suggested as an 
objective guide to estrogen therapy.®® , 
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Fig. 7 . — Average glycogen readings of 372 iodine-stained smears from 37 women 
taken at various phases through one to three menstrual cycles. 

0 = None demonstrable 

1 = Distinct traces 

2 = Moderate staining 

3 = Deep staining 

4 = Intense staining 

From the study of 372 smeai-s from 37 Avomeu prepared at fretiuen'i 
intervals throughout the cycle (Fig. 7) it is apparent tlial an increase 
in the intensity of the glycogen stain is generally noted at about tiie 
time of midcycle. This generally increases further until a peak is 
reached in the last week of the cycle; a few days before the onset of 
menstruation a very distinct fall in glycogen concentration is commonly 
noted. This fall generally occurs at about the time when the disin- 
tegrative changes in the vaginal cells characteristic of the late pre- 
menstrual phase are noted. It will be noted that the smoothed curve of 
our observations on the cyclic variations in glycogen content in these 
37 cases roughly corresponds to the curve for e.strogen excretion. 
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In our studies the glycogen content of the whole vaginal epithelium 
was determined from punch biopsies. These were fixed in absolute 
alcohol or a fixative consisting of 9 parts of absolute ethyl alcohol to 1 
part of 40 per cent formaldehyde neutralized with MgCOg. We have 
tried several of the methods commonly employed^® including the Best’s 
carmine, iodine and Bauer-Feulgen methods, but for general use we 
prefer Best’s carmine stain. 


*1 



Pig. 8. — Vaginal mucosa (Best’s carmine stain) tenth day of the cycle, showing heavy 
concentration of glycogen in all layers except the dark zone of the hasalis. 

It is quite obvious that the glycogen-stained biopsies afford informa- 
tion quite different from glycogen-stained smears. The former are an 
indicator of the glycogen content throughout the thickness of the 
epithelial layer and afford information concerning the distribution of 
gljmogen in the various layers, and some indication of its physical nature 
wdthin the cells proper. On the other hand, biopsies are not as easily 
prepared nor can they be taken so frequently as can smears; furthermore, 
in the normal vagina the concentration of glycogen in the superficial 
epithelium as shown by the smear method appeal’s to be a much better 
indicator of cyclic alterations than can be obtained from the biopsies. 

Examination of a typical vaginal biopsy stained by the Best-carmine 
method (Fig. 8) reveals that glycogen is usually absent from the basal 
layer of cells, although occasionally, particularly in biopsies taken during 
the luteal phase, discrete granules of glycogen taking the beautiful 
metallic carmine stain, may be noted in the rapidly dividing basal cells. 
The amount of glycogen gradually increases as one approaches the mid- 
dle zone of the intennediate layer and then becomes quite hea^w until 
the superficial layer is reached. Here the concentration of glycogen is 
also high, but very often is present in a diffusible form which uniformly 
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stains the entire cell. The glycogen, however, appears to he contained 
entirely within the cells proper since none of the stained material is 
noted in the intracellular spaces. From a studj^ of these specimens one 
obtains the impression that the glycogen, as such, is formed primarily 
in the intermediate layer of cells and is converted into a more easily 
ntilizahle form in the keratinized cells of the superficial layer. 

GMcose . — The presence of reducing substances, probably glucose, in 
the vaginal secretion has long been known, although as already indicated 
there is much disagreement concerning its origin. The quantity pres- 
ent is reported to vary from zero up to 4 per cent of the fluid. At pres- 
ent it has not been possible to correlate the concentration of glucose 
with either the pH, the phases of the menstrual cycle, or the amount of 
lactic acid present.^’- This is not surprising, however, in view of the fact 
that glucose is probably an intermediary product which is undergoing 
rapid alteration. It has been suggested that the glucose thus formed 
may serve as a source of energy for the spermatozoa. On the other hand, 
MacLeod^* points out that glycogen can be used directly by the sperm 
since it possesses an enzjone which can break it down. 

III. Vaginal Acidity 

Zweifel, who demonstrated in 1877^® that the vaginal discharge is 
usually acid, also determined that the acidity was due to lactic acid and 
showed later®' that it was present as racemic lactic acid both in free 
and bound form. It has since been generally accepted that the acidity 
of the vaginal secretion is due in most part, if not entirely, to lactic 
acid, the concentration of which may reach as high as 2 to 3 per cent.®'* 
The possibility that other acids may also be present was suggested by 
von Jasche^® since he did not find any correlation between the glycogen 
of the vaginal epithelium and the lactic acid content. It is now gen- 
erally agreed, however, that, provided there is no infection or other ab- 
normality present, high degrees of vaginal acidity are generally associ- 
ated with an abundance of glycogen, whereas the acidity is markedly 
reduced when the glycogen is scant or absent due to hypo-estrogenism. 
It has not jmt been possible to demonstrate a strictly quantitative rela- 
tionship of the glycogen content and the vaginal acidity through the 
cycle. Indeed, it would be rather surprising if such a relationship exists 
since the opposing factors of glycogen deposition and glycogen utiliza- 
tion are occurring simultaneously; also vei’y little attention has been 
given to the possibility that the acidity of the vagina may be. in part, the 
result of factors other than the fermentation of glycogen. Although 
it is well recognized that the acidity is greatest in those life phases in 
which glycogen is pi’esent, the fact remains that in childhood and in 
the postmenopausal period, acid reactions of pH b.a to 6.5 are not un- 
common. Furthermore, it has been shown by Beilly*'* that in the rat. :i 
species in which glycogen is entirely absent from the vauinal mucosa, 
the pH undergoes a marked cyclic variation and during estrus falls to 
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about 4.5 while during the diestrus stage, the readings may approach 
a pH of 7.0. No explanation of the mechanism of these pH changes is 
offered except that thej’- are apparently dependent in some way upon 
estrogenic hormone. 

Even in the early studies on vaginal biology there was considerable 
interest displayed in the degree of vaginal acidity since it had been 
demonstrated that in various abnormal conditions this became reduced, 
and it was believed that a normal degree of acidity served as a pro- 
tective mechanism in preventing the growth of various pathogenic or- 
ganisms in the genital tract. Since then, manj" observers have pointed 
out that there is a distinct correlation between the degree of vaginal 
acidity and the type of vaginal flora ; the acidity being highest in vaginal 
secretion containing Hodeiiein’s bacilli alone (Grade I) and lowest 
where Doderlein’s bacilli are absent (Grade III). 

Further interest in making accurate determinations of the vaginal 
pH was stimulated by the possibility that distinct changes could he 
demonstrated in correlation with the ovarian cycle. In fact, from the 
experience which has thus far accumulated there is good reason to believe 
that such is the ease, although there are often many factors in the pa- 
tient which tend to obscure this correlation, and certain technical diffi- 
culties which may interfere with the accuracy of the . determinations. 
Among these factors are the following: (1) the amount of secretion 
available in normal eases is often very scant and occasionally no free 
discharge at all can be recovered; (2) the discharge may be contaminated 
with cervical secretion; (3) any type of mechanical manipulation such as 
digital examination or coitus will lower the vaginal acidity; (4) the 
vaginal pH will also be altered if vaginal douches and other intravaginal 
medication are employed within 24 hours preceding the deteimination ; 
(5) if there is any type of inflammatory lesion present the vaginal 
acidity will also be lowered; (6) even the presence of nonpathogenic bac- 
teria of various kinds will change the vaginal pH. It is therefore ap- 
parent that the results otbained will not be a true indicator of the nor- 
mal biochemical mechanism if any of these interfering factors are 


present. 

pH in Various Phases of Life . — From the data now available it is 
quite apparent that the pH range varies in different life phases in asr 
sociation with estrogenic function. In studies conducted on a group of 
newborn infants Cruickshank and Shaimian^ obtained the following 


results : 

AGE 

First 24 hours 
Second day 
Third day 
Fourth day 
Ninth daj' 

Three to four weeks 
Six to eight weeks 


RANGE 

AVERAGE 

5.3 to 6.4 

5.7 

4.6 to 6.4 

5.6 

4.7 to 6.8 

4.9 

4.7 to 5.6 

4..8 


4.9 

Approximately 


5.0 to 7.0 


5.0 to S.O 
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They concluded that from birth until the ninth day the reaction of 
the secretion Avas acid, being highly acid from the third to the ninth 
day, whereas at 3 to 6 weeks it was generally near neutralitjL During 
the remainder oftchildhood and until puberty is approached, the vaginal 
secretion remains nearly neutral, generally being slightly alkaline. The 
pH in children from 2 to 8 years usually falls in the range from pH of 
6.0 to 8.0. Near puberty the vaginal secretion becomes distinctly acid 
and after the menstrual function is established the pH soon falls within 
the range of 4.0 to 5.0 in normal eases. This is approximately tlie range 
of the vaginal acidity which continues throughout the reproductive 
period until the menopause is approached. 

During pregnancy there is a distinct tendency for the vaginal secre- 
tion to reach its maximum acidity; especially during the latter months 
when the estrogen level reaches its peak. The pH values during this 
period tend to approach pH 4.0 and occasionally reach as low as 3.8. 

With the decrease in ovarian activity which occui's in the premeno- 
pausal phase there occurs a diminution in vaginal acidity. After the 
cessation of the menses the values tend to approach neutrality and not 
infrequently become alkaline, rarely, however, being more than pH 7.8. 

pH Changes in Association With the Menstrual Cycle . — Rhythmic 
variations in vaginal acidity in association with the ovarian cycle have 
long been suggested but actually veiy fcAv reliable data are available, 
probably because the range of variation throughout the cycle is small 
and the technical difficulties are great. As early as 1918 Griifenberg''’ 
claimed to have demonstrated such rhythmic variations and stated that 
the acidity of the vagina diminishes from the early part of the cycle 
to the middle of the intermenstrual period when there is an interval of 
reduced acidity related to the rupture of the follicle. The acidity then 
rises to its highest level shoi'tly before the next period. In their review 
of the subject, Oberst and Plass'’® point out that Heinlein’'" using the 
same technique was unable to detect regular cyclic changes in acidity 
but did note slight variations from day to day. Oberst and Plass*” 
present some interesting data on cyclic variations in vaginal acidity 
in normal nonpregnant women and also in nonpregnaut women with 
pathologic discharges based on pH readings of the vaginal discliarge and 
also on total acidity obtained from titration values. Their data indicate 
that during the intermen.strual period the pH ranges finin 4.0 to 4..5 
but approaches or exceeds neutrality during the early days of menstrual 
bleeding; apparently, they wei’e not able to note any .‘significant varia- 
tions in association with omilation or other ovarian phases. Zuck and 
Duncan'*® on the other hand, obtained jiH values of vaginal secu-ctions 
which show not only a rhythmic variation with the menstrual cveb* 
but also a characteristic ri.se at the time of ovulation. Tlicse data arc 
not in appai'ent agreement with those of Rakoff*'' or of Gu(‘.si=* wlm find 
that the lowest values in normally menstruating women arc obtained 
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during the ovulatory phase. It is to be pointed out, however, that the 
observations of Zuck and Duncan were made on mixed vaginal secretion 
and were no doubt influenced by the increase in alkaline cervical dis- 
charge which occurs at the time of ovulation. Our determinations were 
made directly on the vaginal mucosa, taldng care to exclude contamina- 
tion-with cervical discharge. 

Vaginal pH as an Indicator of Ovarian Activity. — It has already been 
pointed out that there is a marked difference in vaginal pH in different 
life phases due to variations in the ovarian function. Similarly, it has 
since been pointed out by a number of workers^“’ that pH determina- 
tions are also a useful indicator of diminished ovarian function and 
that these may also serve as one objective guide in treatment with 
estrogens. Only rarely are pH determinations of value in determining 
states of hyperestrogenism, since even with excessive concentrations of 
the honnone the readings do not usiiall}'^ fall below pH 4.0. Occasionally 
in pregnancy, values as low as 3.8 are encountered. In young women 
Avith so-called “hyperhormonal” leueorrhea, corresponding Amines have 
been encountered. 

Correlation of Vaginal pH and Vaginal Flora. — Numerous observers 
have pointed out the relationship AA’-hich exists betAveen vaginal acidity 
and the type of vaginal flora, based upon the plan of recognizing three 
grades of bacterial flora : Grade I consisting of a homogeneous bacterial 
flora of Doderlein’s bacilli; Grade II, Doderlein’s bacilli plus other 
organisms; Grade III, organisms other than Doderlein’s bacilli. Thus, 
Cruickshank and Sharman® make the folloAving correlation : 

I 4.0 to 4.4 

n 4.6 to 5.6 

III 5.6 to 7.6 

Most Avorkers feel that the range is not nearlj^ so demarcated and that 
there is often considerable overlapping. Thus, on observations made by 
direct glass electrode readings of the middle vagina, Trussell and Mac- 
DougaP^ found the following values in late pregnancy : 

grade range AA'ERAGE 

I 3.96 to 5.72 4.58 

II 3.99 to 6.10 5.03 

in 4.92 to 6.88 5.69 

We have obtained strikingly similar results in a large group of non- 

pregnant patients (Table I). 

A rather neAv note on this subject has been introduced by Weinstein 
and HoAvard^^ Avho question AA^iether such a correlation exists at all. 
Their Avork is based upon studies made on menopausal AA'omen foUoAA"- 
ing injections Avith estrogenic liormone. They noted the usual fall in 
pH but could find no definite correlation betAAmen the degree of acidity 
of the A'aginal secretions and the presence or absence of the Doderlein s 
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bacillus. Their findings support the clinical observations that low pH 
values are sometimes encountered even in the absence of Doderlein’s 
bacilli, but this fails to alter the fact that in most noriml women, normal 
pH values are commonly associated with a Grade I flora. 


Table I. Cokkelation of Vaginal Flora and pH 



pH: 

3.9 TO 
4.0 

4.6 TO 
5.0 

5.1 TO 
5.5 

5.6 TO 
6.0 

6.1 TO 1 
6.5 

6.6 TO 1 
7.0 1 

7.1 TO 1 
8.0 1 

S.l TO 

9.0 

AVER- 

AGE 

Grade I 
(210 patients) 

% 

52.4 

34.3 

9.5 

3.8 


i! 

■ 

B 

4.56 

Grade II 
(187 patients) 

% 

19.8 

32.1 

29.9 

10.7 

6.4 

m 

■ 

B 

5.09 

Grade III 
(323 patients) 

% 

9.3 

17.4 

33.1 

HI 

9.3 

5.3 

0.6 

0.9 

5.54 

1 


Observations on Vaginal pH 

ilethod . — Until recentlj* most determinations on vaginal acidity were 
made by one of the following methods; (1) collecting vaginal secre- 
tion and then determining the acidity by titration methods against 
various indicators; (2) b}'' detei'mining the concentration of lactic acid; 
(3) by measuring the pH of the fresh or diluted secretion; (4) in- 
dicator papers also have been employed for the rather rough measure- 
ment of vaginal pH. These methods have obvious disadvantages. It is 
often difficult to linow from what part of the vagina the secretion 
originated and how much admixture there has been with cervical dis- 
charge; not infrequently, it is difficult to obtain a sufficient amount of 
material to make a reliable determination; some of the methods require 
dilution of the discharge which may also make an appreciable difference; 
also there is the possibility that the pH may change outside of the vagina 
as a result of evaporation, loss of CO,, and so forth. Trussell and Mac- 
Dougal®’^ made the suggestion that the pH of the vaginal mucosa itself 
could be determined by exposing the vagina and directly introducing the 
electrodes of a potentiometer. Trussell and IMacDougal employed a glass 
electrode plus a capillary tube connecting with a calomel electrode. Tlie 
advantages of this method are at once apparent. The pH may be ob- 
tained with a high degree of accuracy at any ]iartieular point in the 
vagina desired. The readings are obtained rapidly and conveniently and 
may be checked as frequently as is necessaiy. All of the technical diffi- 
culties of dealing with the secretion itself are avoided. 

We have modified the electrode used by Trussell and HacDougal as 
shown in the accompanying figure (Fig. 9) . The glass electrode has been 
made thinner and longer than the usual large elect rode and the end has 
been curved to make it convenient to touch various portions of the vagi- 
nal Avail. The calomel electrode is suspended in a container filled Avith a 
saturated solution of KCl. This is connected hy ruhher tuhiiig Avith a 
thin, hard glass pipette hent to approximate the length and .shape of 
the glass electrode so that it can he fitted snugly next to it Avith ruhher 
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bands or a special holder. In this manner the two electrodes can then 
be introduced easily into the exposed vagina. Prior to its use a small 
amount of KCl solution is flushed through the tubing and a drop is 
permitted to collect at the point at which contact is made ivith the 
vagina. It is important to place the glass electrode at the exact point at 
which the reading is desired. Contact with the calomel electrode can be 
made at any neighboring point. In our setup the electrodes lead to a 
Beckman pH meter. When firm contact with the vaginal mucosa is 


«> 



c 

d 



Fig. 9A. 



Fig-. SB. 


Fig. 9 A. — Shows setup employed in taking vaginal pH. (a) Beckman pH ■ 

(b) leads to electrodes, (c) calomel electrode, (d) saturated solution of 
chloride, (e) rubber tubing, (f) thick-walled glass tubing bent to fit snugly 
glass electrode, (g) special glass electrode, (h) solution of bichloride of morcuij 
1:5,000 in which electrodes rest when not in use. 

Fig. 9B. — Close-up of the vaginal electrodes (a) glass electrode made 
thin and curved for intra vaginal use [length inches, thickness % inch], 
walled glass tubing bent to fit snugly against glass electrode; ser\-es ns an extension 
of the calomel electrode. 


established the pH corrected for temperature mai" be obtained directly 
in a few seconds. After they have been used, the electrodes are care- 
fully wiped in a solution of bichloride of mercurt* 1 :5,000 and are per- 
mitted to rest in a beaker containing this solution imtil needed again. 

As a routine, we have found it convenient to make readings of the 
vagina in the middle third of one of the lateral walls, in tlie anterior 
foi’nix, in the posterior fornix, and at the cervical os. For the latter 
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determinatiotL it is essential that the glass electrode fit directly into 
the os since otherwise the highest reading may not be obtained. 

pH Gradient of the Vagina . — The highest pH readings (lowest 
acidity) are generally encountered in the lower third of the vagina 
(Fig. 10). The pH in the middle third of the vagina is considerably 

PH Gradient 

Norwo-l ioujer Gealta] tract 



Fig. 10. — ^Highest readings are generally obtained in the anterior fornix (1) ; inter- 
mediate readings (usually the most constant) in the middle third of the vagina: (2) 
and lowest readings near the vaginal orifice, (3) The readings In the posterior fornix 
are rather Inconstant because of tlie presence of cervical discharge. Higher pH read- 
ings are obtained at the cervical orifice; (4) and tliese may approach or exceed 
neutrality within the cendcal canal. (5) Tlie special vaginal electrodes maj’ be 
obtained from Arthur H. Tliomas & Co., Philadelpliia, Pa. 


Av«rao% MidVagmal pH m 37 NoiwallY Women 



Pays Homes 


lig. 11. — Average pH readings in G32 readings made on 37 nonnally nn nstniatinc 

patients. 

lower and u.siially llie mo.st coii.sfant and. a.s a rule, givo.s valiio.s qiiilc 
smiihu* lo those obtained from mixed vaginal secretion. In onr ex- 
porieucc. the lowest pH values are obtained in tiio anterior fornix. The 
I’oading.s in the posterior fornix are .strongly intlncneed by the amount 
of oorvical discharge which has collected here; if but little of Ibis is 
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present the pH of the posterior fornix may be almost identical with 
that of the anterior fornix, but more often because some contamination 
with cervical discharge has occurred, it approaches that of the mid- 
vagina. In those instances in which a profuse cervical discharge is pres- 
ent, the acidity is usually mai’kedly reduced. 

Cyclic Variatiom of pH in Normal ^Yomen . — We have collected a 
total of 632 readings of the midvaginal pH at various periods of the 
menstrual cycle on 100 women in whom all other vaginal factors Avere 
normal (Fig. 11). In all determinations save 19 instances (3 per cent), 
the range of the pH varied hetAveen 4.0 and 5.0. In 2 recordings a pH of 
3.9 Avas obtained, Avhile in 17 other instances the range Avas found to 
be 5.1 to 5.6. (In a number of the latter eases Ave have reason to believe 
that the higher pH values may have been influenced by recent coitus or 
douching.) Based on these findings, it Avould appear that for all prac- 
tical purposes the normal pH range of the midvagina throughout the 
cycle lies between 4.0 and 5.0. It is to be pointed out that these 
values do not include readings taken during menstruation since during 
this phase considerably higher pH readings may be obtained because 
of contamination Avith the alkaline blood. We have found, hoAvever, 
that if the blood is carefully AAuped aAAmy, the readings are quite com- 
monly in the neighborhood of pH 5.0. 

In 37 cases in Avhich Ave haA'^e obtained a sufficient nimiber of read- 
ings during several cycles, there is evidence of a periodic Amriation of 
pH (Pig. 11). If average determinations are made based on the num- 
ber of days before the next menses, it will be noted that the pH is 
highest in the early days of the cycle and that it gradually falls to reach 
the loAvest values in the midcycle. This high degree of acidity is main- 
tained through most of the luteal phase but graduallj'' tends to rise in the 
premenstrual phase. 

In a number of patients, Ave made daily pH determinations durmg 
the intermenstrual period along Avith vaginal smears and basal rectal 
temperatures in order to determine AAdiether Avas any sharp variation in 
association Avith the ovulatory type of smear. Except for the gradual 
decline noted, Ave Avere not able to determine any significant sharp 
change in midAmginal pH. In several instances, however, there was 
a Amry decided inci’ease in the pH at the cervical os. This may be re- 
lated to the increase of the cervical discharge AA^iich has been associated 
Avith ovulation.®^ 

The readings in some of the cases studied AA^ere quite erratic and it 
Avas not possible to demonstrate any significant fall at the mideycle. 
This may be attributed to certain factors : 

1. It is well knoAvn that some normallj^ menstruating Avomen 
may liaAm irregular excretion of the gonadal hormones. 
These may be the patients in AA'hom the most irregular Amlues 
Avere obtained. 
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2. In some of the patients anoviilatoiy cycles may have been 
present. In this respect it might be pointed out that in a few 
of the cases studied, the midvaginal pH remained quite con- 
stant from day to day. 

3. It is aeloiowledged that an insufficient number of readings 
may have been made during each cycle, and therefore, 
transitory changes may not have been detected. 

IV. Vaginal Flora 

It is Avell recognized that tlie biochemical factors present in the vagina 
are capable of determining to a considerable extent the character of its 
bacterial flora. Thus, the organisms within the vagina are considerably 
different from those found on the vulva and frequently different from 
those found in the cervix proper. Moreover, the vaginal flora changes 
in the various life phases just as do the otlier biologic factors which 
have been discussed. 

Vaginal Flora in Various Periods of Life . — At birth the vagina is 
sterile. Organisms make their appearance in 12 to 24 liours® and at 
first consist of a small number of such organisms as staphylococci, 
enterococci, and diphtheroids. But as early as the second or tliird day, 
these are commonly replaced by a practically pure culture of lactobacilli 
(Doderlein’s bacilli”). It is supposed by some that the latter organisms 
originate by contamination from the feces as soon as the lactobacilli 
become established in the intestinal tract of the newborn ; but this is a 
mooted question. The important factor is that within a few days, a 
distinctive bacterial flora becomes established in the vaginal tract of the 
infant and is maintained so long as the biochemical factom remain under 
the influence of the estrogens, deiived from the maternal circulation. 
Within a week or ten days when the latter has been completely excreted, 
Doderlein’s bacilli are in turn replaced by a varied flora of staphylococci, 
nonhemolytic streptococci and cobform and diphtheroid bacilli. This 
is a strildng clinical experiment illustrating the influence of estrogens 
hi determming the vaginal flora. The mixed bacterial flora persist.s 
until puberty. Shortly before or soon after the mcnarclie, Doderlein ’s 
bacillus reappears, and as tlie ovarian function becomes well estab- 
lished, it tends to become the predominant organism in the vaginal tract. 
During the period of sexual maturity the vaginal flora may consist of 
Dodcrlein’s bacilli alone, or may be associated with the organisms al- 
ready mentioned as well as with anaerobic streptococci which appear to 
he commonly present in the female genital tract.""’ Under unfavorable 
circumstances Doderlein’s bacilli may disappear completely and be re- 
placed by some other organism, but more commonly by a variety of 
bacteria, usually saprophytes, but occasionally pathogens may also be 
present. This concept is the basis for the simple classification of 
Schroder.®* 
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Grade I: Consists of Doderlcin’s bacilli only. 

Grade II: Consists of Ddderlein’s bacilli and other organisms. 

Grade III: Consists of organisms other than Doderlein's bacilli. 

This classification of flora has long been accepted also as an index of 
the normality or state of cleanliness (Reinheitsgrade) of the vagina in 
which the Grade I flora is accepted as normal and the Grade III as the 
most abnormal. 

During pregnane}^ when the maternal organism is surfeited with 
estrogens, conditions appear to be particularly favoralfle for the lacto- 
baeilli and it has been shown by manj'- studies that as pregnancy pro- 
gresses the proportion of patients with a Grade I flora increases. Fol- 
lowing parturition and for a varying length of time during the puer- 
perium, the vaginal flora resembles that of the vulva, not merely be- 
cause of the rapid decline in estrogenic hormone, but also because of the 
inhibiting influence of the alkaline lochia and the trauma incident to 
labor. 

In the years of diminished ovarian funetion which come with the 
menopause and thereafter, the vaginal flora gradually reverts to the 
childliood type, although it cannot be denied that a small proportion of 
postmenopausal women may harbor Doderlein’s bacilli for many years, 
just as many postmenopausal women retain some minimal ovarian func- 
tion for many years. 

What Is the Normal Vaginal Flora ? — It has already been intimated 
that the character of the vaginal flora is determined largelj’’ by the un- 
derlying mechanism upon which the physiologic factors in the vagina 
are based ; namely, ovarian activity, glycogen deposition and pH. Since, 
under normal circumstances, glycogen content and acidity are influenced 
by the degree of ovarian funetion, it is reasonable to expect the vaginal 
flora to varj' with the various life phases associated with changes in 
ovarian funetion. As has already been pointed out, through most of 
childhood and in the postmenopausal period when there is but little 
ovarian function the vaginal flora is varied, whereas during the sexually 
mature period of life a homogeneous floi’a of lactobaciUi tends to become 
established. On the other hand, it cannot be denied that there are a 
small percentage of clinically normal cases in which the various physi- 
ologic characteristics also appear to be within the normal range and yet 
organisms other than Doderlein’s bacilli are present. Also, the con- 
verse is not infrequently true; mainly, that patients with evidences of 
decreased ovarian function and decreased acidity ma}" harbor the lacto- 
bacilli. This is graphically illustrated in Table I in which the mid- 
vaginal pH of patients is plotted against the grade of flora. 

From these observations it is apparent that although the presence of 
a Grade I flora may be a good indicator that the vagina is clinically 
normal, it does not necessarily mean that it is physiologically normal, 
although there is a strong probability that it is. 
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Prom the data 'which are available, it appears that inhabitation of 
the vagina by the lactobaeilli is dependent mainlj’, if not entirely*, upon 
the degree of acidity. Apparently, there are but few organisms which, 
having an opportunity to enter the normal vagina, can survive and 
flourish in an environment of pH 4.0 to 4.5. Not infrequently, certain 
yeasts may do this ; certain yeast-like fungi also appear to be favored by 
such an environment, but the latter cannot be considered normal since 
they often produce an inflammatory lesion of the vagina and 'vtdva. 
Next to these, certain acidurie streptococci {Streptococcus fecctlis) and 
certain strains of diphtheroids are able to tolerate moderate degrees of 
acidity. 

For purposes of definition and also in the selection of patients with 
normal vaginas for study, it is our belief that the normal vaginal tract 
is one in which not only the liistologie and biologic characteristics are 
within normal but in which a homogeneous flora of lactobaeilli are 
present, 

Ddderlein’s haciUus. — The first comprehensive description of this 
organism appeared in a classic monograph of Diiderlein on the vaginal 
flora. Since then, numerous observations but very few extensive studies 
concerning this organism have been made. Our present Icnowledge of 
this organism may be summarized as follows ; 

Morphologic Characteristics. — As seen in vaginal smears, Doderlein’s 
bacillus most commonly appears as a rather long gram-positive rod of 
moderate thickness, often slightly curved ■\mth ends which tend to be 
rounded. This organism, however, is capable of considerable pleo- 
morphism and a number of subspecies have been described based on 
morphologic variations.'*^ The more common morphologic variants are; 
(1) a short, thick, blunt rod usually appearing singly; (2) an elongated, 
thin rod 2 to 3 times the length of the usual form and often distinctly 
wa\'y in appearance; (3) a very short rod, almost a ooccobaeillus which 
very frequently appears in diploid formation and can easily be mistaken 
for diphtheroids or enterococci. 

CidfitraZ Characteristics. — ^From its general cultural characteristics 
this organism has been classified as a member of the lactobaeilli. The 
organism is rather fastidious in its cultural requirements and does not 
gro^y well on ordinary media. Among the special media most suitable 
for its gi’ouqh are whej'-agar, tomato juice agar or broth, and particu- 
larly the tomato-milk medium of Weinstein et al.^^ 

The colonjr and cultural characteristics of Doderlein’s bacillus and 
Lactobacillus acidophilus have been shovm to be very similar^® so that 
differentiation cannot be made on these grounds. It was shown by these 
same workers that Doderlein’s bacillus is serologicall.v different from 
L. acidophilus and in fact, several strains of Doderlein’s bacilli dif- 
fered from each other serologically. 

Other Organisms Found in the Normal Vagina. — It is weU recognized 
that the apparently normal vagina may harbor a variety of organisms. 
Even in those instances in which vaginal smeai-s show a unifonn Grade I 
flora, other organisms can be obtained by cultural methods, particularly, 
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if a number of culture media suited to the growth of different types of 
organisms is employed. Among the more common inhabitants of the 
vaginal tract are certain staphylococci, streptococci, diphtheroids, and 
coliform organisms. Their presence in only small numbers in the normal 
vagina is verj^- likely due to inhibition of growth by the high degree of 
acidity. It is probable that some of the simpler sugars in the vagina 
may be broken do-wn by these organisms and some initial degree of acid- 
ity produced, which in turn is inimical to their further growth.^^ Their 
significance, however, lies in the fact that as soon as the normal pro- 
tective mechanism is interfered with, either by physiologic or external 
factors, their growth will be greatlj’- accelerated. 

Special mention should be made of the yeast and yeast-like organisms 
which are so commonly found in the normal vagina. The growth of 
these organisms is favored by a high degree of vaginal acidity and the 
presence of fermentable earbohs’-drates in the vaginal secretion. There- 
fore, it is not surprising that they are most commonly found in the 
normal vagina usually associated with Ddderlein’s bacilli alone. Indeed, . 
they tend to occur most frequently in pregnancy since, in the latter state 
the acidity and carbohj’-drate factors are most favorable. 

Summary 

1. Extensive studies were made on the vaginal tract of more than 500 
patients; included in this number were 37 noirnal patients in whom the 
studies were made three times weekly through one to three menstrual 
cycles. The special studies made included determinations of the pH of 
the vaginal mucosa, cytologic studies of vaginal smears, examination of 
smears stained for glycogen content, determination of the bacterial 
flora, and the study of vaginal biopsies. 

2. The role of the estrogens as the major factor in controlling the 
histologic and cytologic features of the vaginal epithelium is reviewed, 
but evidence indicating that progesterone and perhaps other steroid 
hormones have an important influence is presented. Certain cyclic his- 
tologic changes were frequently noted on the biopsies, but in the mam 
these were not nearly so clear-cut as the changes noted from cytologic 
study of vaginal smears. 

3. Present evidence indicates that the estrogens are the dominant 
factor in causing the mobilization of glycogen in the vaginal epithelium; 
progesterone may aid in this process. Androgens appear to be an in- 
hibiting factor in glyconeogenesis. 

Gljnogen is abundantly present in vaginal biopsies. A concentra- 
tion of 2.5 to 3.0 mg. per cent was encountered in the upper part of the 
vagina and smaller concentrations in the lower part of the vagina. The 
metabolism of vaginal glycogen is not Imomi, but various theories are 
discussed. 
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Vaginal biopsies prepared with Best’s carmine stain were fonnd to be 
highly suitable for demonstrating distribution of vaginal mucosa . Cyclic 
changes in glycogen content were far more easily noted in vaginal smears 
stained by an iodine method. It was found that the glycogen content of 
the superficial vaginal epithelium showed a tendency to increase through- 
out the cycle and then to fall in the late premenstrual phase, thus 
roughly approximating the estrogen excretion through the cycle. 

4. The various methods for determining the pH of the vaginal secre- 
tion and mucosa are reviewed. Direct determination of the pH of the 
vaginal mucosa b}^ the glass electrode method was chosen as most accu- 
rate and reliable. A special glass electrode is described which has been 
found to be highly satisfactoiy for tins purpose. 

In making 632 readings on 100 normal women, it was found that the 
pH varied from 4.0 to 5.0 in all except 3 per cent of the determinations. 

A pH gradient Avas found to exist in the vagina in most patients. The 
highest acidity was generally encountered in tlie anterior fornix. The 
next highest readings Avere obtained in the middle third of the vagina; 
these were generally quite constant and most nearly approximated the 
pH of the vaginal secretion. LoAver values Avere obtained in the lower 
third of the vagina, Avhde determinations made in the posterior fornix 
usually varied considerably. In the 37 eases studied at frequent inter- 
vals, a periodic variation in pH was observed in many instances. The 
average readings indicate that pH graduall}^ falls to reach its loAA-est 
point at the midcycle and then gradually rises to meet the highest values 
at the premenstrual stage. 

5. The factors which influence the character of the Amginal flora are 
discussed. From available evidence it would appear that the vaginal pH 
is the strongest immediate factor determining the tAye of organisms 
present in the vaginal tract. 

The vaginal pH and flora Avere correlated for a large series of pa- 
tients and indicated that most of the patients Avith Grade I flora had a 
vaginal pH of 3.9 to 5.0 (range 3.9 to 6.0, average 4.56). Majority of 
patients with a Grade II flora fell in the pH interval 4.6 to 5.5 (range 
4.0 to 7.0, average 5.09). In Grade III type the majority of the patients 
had a pH of 5.1 to 6.0 (range 4.0 to 9.0, aA’-erage 5.54). 
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ACUTE ANTERIOR POLIOMYELITIS DURING PREGNANOY=*-' 


H. M. Weaver, Ph.D., and Gabriel Steiner, M.D., Detroit, Mich. 
With the Technical Assistance of Helen Aimmon and 
Norma Hastings 

(From the Departments of Anatomy and Pathology (Brain Disease BegistryJ, 
Wayne University, College of Medicine) 

A cute paraUTie anterior poliom,yelitis has been observed as a com- 
plication of luiman pregnanejL This observation raises several 
questions; (1) Does pregnanej'^ per se affect the susceptibility of the 
mother to the disease? (2) Is the disease transmissible from mother to 
fetus in ntero? (3) Is the disease transmissible to the offspring through 
the secretions of the mammaiy glands? To our knowledge the problems 
presented by these questions have not been investigated experimentally. 
The present communication records experiments and results pertinent 
to these problems. 


Part I. Effect of Pregnancy Per se on Susceptibility of the Mother 


A total of 75 cases diagnosed as paralytic anterior poliomyelitis ac- 
quired during pregnancy t have appeared in the literature (cases cited 
in Table I). Since the majority of these oases have been reported with- 
in the last few years, it may be that the small number of eases is due 
to incomplete reporting rather than to a rarity of this condition as 
indicated by the work of Aycoek (194rl). In 5 of the repoifed eases 
the records are so incomplete as to be of little value. Of the remaining 
70 cases, one or more has been recorded for each month of the gestation 
period. Of these, 17.1 per cent oceuiTed during the first trimester, 34.3 
per cent during the second trimester, and 48.6 per cent during the third 
trimester. 

Experivicntal Method . — A 10 per cent, unfiltered suspension of the 
virus of poliomyelitis was made from the glyeerolated bi-ain stems and 
spinal cords of cotton rats paralyzed by ti-eatmcnt with the Armstrong- 
Lansing strain. Each of the cotton rats in this experiment was given 
a single three-Avaj’’ inoculation (0.1 e.c. intracerebral, 0.5 c.c. sub- 
cutaneous, 0.1 c.c. inti’anasal) with the virus (see Table II). 

Sixty-four cotton rats of comparable ages ivere used in this experi- 
ment. Por convenience, the 2S-day gestation period of these animals 
was divided into trimestei-s for the purpose of comparing the relative 
susceptibility at different stages of pregnancy. Three groups of animals 
have been observed. Group 1 includes the pregnant animalsi witli 


‘Sponsored by The National Foundation for Infantile Paralysis, Inc. 
tPhO case -was I'eported by Foulkrod (1023) but, as McGoopan (1932) has al- 
readj- indicated, this was probably not a case of poliomyelitis. Aycock (1941) cited 
a case supposed to have been reported by Guttmann (1932) as one of poiiomveliti'! 

Guttmann’s report indicates that tliis was a case of uncomplicated apioi 
(•inrof rather than of anterior poliomyeliti.s. Another case was reported bv Peelcn 
liaving occurred in tlie fourth month of pregnancy. Tiie evidence presented 
non ever, does not justify includins^ this case as one of .anterior poliomj-clitis. 

Heauif his staff of the Michisan Department of 

iTcni • Wporatones. Lansms. Mich., for supplyimr the timed-precnanev cotton rats 
“•'■eil in this inve.stication. 
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Table I 


CASE 

NUM- 

BER 

■ j AUTHOR AND TEAR 

MONTH 

OP 

PREGNANC 

AGE C 
^ MOTHE 

IP 

;r paralytic involvement 

1 

fcJcUeil; 1906 

7 

26 

Lower extremities 

2 

Hartman, 1909* 

4 

? 

? 

o 

Hartman, 1909* 

7 

? 

? 

4 

Hartman, 1909* 

7 

? 

? 

0 

Hartman, 1909* 

8 

? 

? 

0 

Hartman, 1909* 

8 

? 

? 

7 

Hartman, 1909* 

9 

? 

? 

8 

Mueller, 1910 

9 

? 

? 

9 

Mueller, 1910 

9 

? 

? 

10 

Renault and Martineav 
1911 ® 

, 5 

23 

Lower extremities and abdo* 
men 


Wickman, 1913 

? 

? 

? 


Zimmermann, 1914 

9 

22 

All extremities, abdomen, and 
back 

13 

Miller, 1924 

3 

26 

Lower extremities 

14 

Miller, 1924 

6 ? 

? 

Left lower extremity, bladder, 
and rectum 

15 

Hornung and Creutz- 
feldt, 1930 

9 

? 

Landry's ascending type with 
respiratory involvement 

16 



24 

Eight lower extremity 

17 

McwogaH; 1932 

3 

24 

Both lower and right upper ex- 
tremities 

18 

MoGoogan, 1932 

3 

1 

32 

Lower extremities and abdo- 
men 

19 

Brahdy and Lenarsky, 
1933 

2 

19 

Lower extremities, abdomen, 

I and back 

20 

Hrahdy and Lenarsky, 
1933 

4 

23 

Eight lower extremity 

21 

Hrahdy and Lenarsky, 
1933 

9 

22 

Lower extremities 

22 

Ehrenfest, 1933 

7 

18 

Right lower and upper extremi- 
ties and face 

23 

Pette, 1936 

3 

? 

Death due to respiratory in- 
volvement 

24 

Fischer and Stillerman, 
1937 

8 

? 

Lower extremities and abdo- 
men 

25 

kiein and Sittig, 1938 

9 

25 

AU extremities 

26 

Euhl, 1939 

9 

27 

All extremities, abdomen and 
back with respiratory and 
deglutition involvement 

27 

Morrow, Luria and 
Ridgewood, 1939 

5 

28 J 

All extremities, abdomen, blad- 
der and rectum 


Author unknown, t 1939 

7 18 I 

lespiratory involvement 


Spishakoff, Golenternck 
and Bower, 1941 

8 

22 i 

All extremities with respira- 
tory involvement 

30 . 

Seims, 1941 

5 

35 I 

jower extremities and abdo- 
men 

31 ] 

Seims, 1941 

6 

18 I 

jcft lower extremity and ab- 
domen and flexors of head 

32 ] 


6 

29 B 

Ight upper extremity 

33 ] 

aelms, 1941 

8 

21 B 

loth lower and left upper ex- 
tremities, abdomen and back 





































































































Table I — Cont’d 


CASE 

HEM- 

BEE 

AUTHOR AND YEAR 

MONTH 

OP 

PREGNANCY 

AGE OF 
MOTHER 

PARALYTIC INVOLVEMENT 

34 

Helms, 1941 

9 

36 

Upper extremities, abdomen, 
back, and neck 

35 

Aycock, 1941 

? 

? 

9 

36 

Aycock, 1941 

? 

9 

? 

37 

Aycock, 1941 

1 

26 

? 

38 

Aycock, 1941 

2 

Young 

9 

39 

Aycock, 1941 

3 

24 

9 


Aycock, 1941 

4 

20 

9 

41 

Aycock, 1941 

4 

30 

9 

42 

Aycock, 1941 

4-5 

16 

9 

43 

Aycock, 1941 

5 

19 

9 

44 

Aycock, 1941 

5 

24 

9 

45 

Aycock, 1941 

5 

27 

9 

46 

Aycock, 1941 

5 

33 

9 

47 

Aycock, 1941 

6 

? 

9 

48 

Aycock, 1941 

6 

9 

9 

49 

Aycock, 1941 

6 

16 

9 

50 

Aycock, 1941 

6 

20 

9 

51 

Aycock, 1941 

6 

35 

9 

52 

Aycock, 1941 


23 

Death due to respiratory in- 
volvement 

53 

Aycock, 1941 


25 

9 

54 

Aycock, 1941 

mum 

26 

9 

55 

Aycock, 1941 

7 

26 

9 

56 

Aycock, 1941 

7 

32 

9 

57 

Aycock, 1941 

8 

26 

9 

58 

Aycock, 1941 

9 

9 

9 

59 

Aycock, 1941 

9 

22 

Respiratory involvement 

60 

Aycock, 1941 

9 

23 

9 

61 

Gillespie, 1941 

7 

18 

Landry’s ascending type 

62 

Newberger and Associ- 
ates t 

9 

22 

Lower extremities, abdomen 
with respiratory paralysis 

63 

Eleinberg and Horwitzt 

? 

18 

All extremities, abdomen, back, 
and vocal cords 

64 

Kleinberg and Horwitzt 

? 

26 

.4.11 extremities 

65 

Kleinberg and Horwitzt 

2 

24 

Lower extremities 

66 

IHeinberg and Horwitzt 

3 

24 

Lower extremities, abdomen 
and bladder 

67 

Kleinberg and Horwitzt 

3 

26 

Lower extremities, abdomen, 
back and bladder 

68 

Kleinberg and Horwitzt 

4 

19 

Right lower extremity 

69 

Kleinberg and Horwitzt 

4 

25 

Lower extremities 

mm 

Kleinberg and Horwitzt 

6 

24 

.4.11 extremities 

71 

Kleinberg and Horwitzt 

6 

28 

Right lower extremity 

72 

Kleinberg and Horwitzt 

7 

9 

Left lower extremity and ab- 
domen 

73 

Kleinberg and Horwitzt 

7 

17 

Left lower extremity 

74 

Kleinberg and Horvritzt 

7 

21 

Both lower and right upper 
extremities 

75 

Peelen, 1943 

9 

29 

Both lower and left upper ex- 
tremities 


•cited by Aycock, 1941 . 

■munchen. tned. 'Wchnschr. 8G: 160, 1939. 

tPersonal communication from Kleinberp and Horwltz, 1942. 
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viable fetuses and those which had delivered viable young within twenty- 
four hours. Group 2 includes animals whose fetuses had been resorbed 
(autopsy). Group 3 includes virgin female cotton rats as controls. 

Results . — As set out in Table II, the average incubation period and 
extent of paralysis in each of the three groups is not significantly 
different. This conclusion is justifiable in view of the fact that the 
inculcation period and extent of paralysis of the individual animals in 
any one group show a wide variation. 

It is of interest to note that the onlj^ animals which developed no 
sjunptoms of poliomyelitis Avere 3 out of 13 animals inoculated Avith the 
virus during the first trimester of pregnancy. 

Table II 



NO. 

op 

ANI- 

MALS 

TIME OF INOCDLATION 

INCUBA- 

TION 

PERIOD 

(days) 

EXTENT OF 

PARALYSIS 

(extremities) 

NO. OF 
ANIMALS 
RESIST- 
ANT TO 
INOCULUM 

Group 1 

7 

During first trimester 

3.66 (2- 6) 

3.66 (2-4) 

1* 

Pregnant cot- 

5 


KKiweBia] 


0 

ton rats 

6 

During third trimester 


3.66 (2-4) 

0 

Avitli viable 
fetuses 

6 

AA'itliin 24 Iirs. post 
partum 

6.33 (3-13) 


0 

Summary 

24 


5.22 (2-13) 

3.78 (2-4) 

1* 

Group 1 






Group 2 

(5 

During first trimester 

6.25 (5-8) 

3.50 (2-4) 

2t ^ 

Pregnant cot- 

8 

During second trimester 

4.88 (2- 9) 

3.25 (2-4) 

0 

ton rats 

2 

During third trimester 



0 

with re- 
sorbed 
fetuses 





Summary 
Group 2 

IG 


5.43 (2- 9) 

3.43 (2-4) 

2t 

Group 3 

24 


6.58 (3-12) 

3.42 (2-4) 

0 

Virgin female 






cotton rats 








*When subjected to a second three-way inoculation 20 days after tlie 
few hours after giving birth to her young, this animal became completely parai},^ 
following an incubation period of eleven days. 

tThese animals became completely paralyzed following a single three-way inocula 
tion administered in one case fourteen days and in the other case twenty-one uaj 
after their first exposure to the virus. 


Part II. Intrauterine Transmissibility of the Virus 

In the human being 6 eases Avhich were regarded as prenatal 
poliomyelitis ha^m been collected from the literature (Lamy, 
McCarthy, 1907-1908; Fritsch, 1908; Batten, 1910-1911; and Potts, 
1929). The diagnosis of anterior poliomyelitis (Heine-Medin’s disease] 
jn these 6 cases is highly questionable for the follocAung reasons: (1) 
No disease resembling anterior poliomyelitis Avas diagnosed in tlie motlier 
during the prenatal period of any of these cases. (2) The Aunis oi 
poliomyelitis Avas ncA’cr recoAmred from tlie excreta or from the tissues 
out of any of these cases nor from the motliers of any of the.se_ cases. 
(3) ScAmral of these cases AA'ere diagnosed as anterior poliomyelitis onlA 
after they Averc Avell adAmneed in A’ears and long after the acute stage 
of any such disease had subsided. (4) In none of these reports AA'as i 
stated that an epidemic of poliomyelitis AA'as prcA’alent in the commiinil} 
during the prenatal period of any of the 6 eases. In addition, it -slioiik 
be pointed out that a rcA'icAv of 75 eases of paralytic poliomyelitis ac- 
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qiiired during pregnancy (see Table I) failed to reveal a single instance 
in Avliicli a paralyzed mother gave birth to a child who developed clinical 
signs of poliomyelitis. 

Experimental . — The fetuses from 15 cotton rats paralyzed following a 
three-way inoculation with the Armstrong-Lansing strain of the vims 
of poliomyelitis, were removed from the fetal membranes as rapidly as 
possible after the death of the mother (see Table III). The central 
nervous systems of the fetuses in each litter were made into a 10 per 
cent suspension with normal saline.*' Each of tliese suspensions were 
inoenlated in the usual three-way manner into 2 or 3 previously un- 
treated cotton rats. Of 31 animals so inoculated, 5 only were sacrificed 
because of clinical manifestations occurring within a period of time 
equal to the usual incubation period of the virus. Of these 5 animals, 
2 onlj’ appeared to be clinically paralyzed. In no ease were clinical 
manifestations exhiliited by more than 1 out of the 2 or 3 cotton rats 
treated ivith the same inoculum. ]\Iieroscopic sections from samples of 
the central nervous systems of the 5 animals which had exhibited clinical 
manifestations rei^ealed no histopathologic changes suggestive of anterior 
poliomyelitis. 

A fiirther passage into previouslj’ untreated cotton i-ats ivas attempted 
from each of 4 out of the 5 animals which had exhibited clinical mani- 
festations. This was accomplished by making a 10 per cent suspension 
of the central nervous system from each animal (small bits of tissue 
had been utilized for microscopic examination). Each of these suspen- 
sions were inoculated in the usual three-way manner into 2 or 3 previ- 
ously untreated cotton rats (see Table III). Of 9 animals so treated, 1 
only died. This animal exhibited no symptoms whatsoever of anterior 
poliomyelitis, and examination of serial sections from the entire central 
nervous sj’stem of this cotton rat revealed no evidence of the disease. 


Part III. Transmissibility of the Virus Through Mammary Secretions 

Two mother cotton rats were inoculated with the virus of poliomjmlitis 
in the usual three-way manner 24 hours after they had given birth to 
their young. The offspring remained with and received nourishment 
from their mothers until the latter expired with poliomyelitis. In the 
first case the mother lived for 8 days and in the second case for 11 days 
after the 5 'oung were born. Each mother appeared to satisfy the 
nutritional demands of her offspring until aliout 48 hours prior to her 
death. Artificial feeding of the offspring was successful and they grew 
normally and without loss. The first litter consisted of 2 males and the 
second of 4 males and 2 females. None of the offspring showed any 
evidence of paralj'sis, nor did any of these animals show any resistance 
to intracerebral inoculations with potent suspensions of the virus admin- 
istered 25 da 5 ^s after the death of the mother. 


Discussion 


It is conceivable that during pregnancy an altered susceptibility to 
paralytic anterior poliomyelitis might result from an alteration in the 
permeability of the portal of entry of the virus and/or a change in tlie 
effective “internal resistance ’ ’ (neutralizing .substance, eirculatimr 
virucidal substances, etc.) of the host. The fact that certain hormones 


tnrrSH^ Ictus from each of 6 mothers paralyzed with poliomveliti.s wa.s pre.served in 
^ , prepared for histolosjic study. Tlic microscopic sections revealed no 
am- cl'anees suggestive of imliomyelitis in the central nervou.s .svslems of 

01 these 6 fetuses 
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Table 


FETUS NUMBER M 

2 

o'P 

B 1 

o g 

g O 

2 R 

MOTHER SACRIPIED 

(day op pregnancy) 

EXTENT OF MOTHER’S 
PARALYSIS 

mSTOPATHOLOGY CNS 

OF FETUSES 

SEE COLUMN 1 

6 

ATTEilPTED PASSAGE FROM 

CNS OF FETUSES 

SEE COLUMN 1 

7 

w 
, Z 

0 

0 

0 w ^ 

o 5 

^ w R 

02 ® 

O M J 0 

M fa 

03 eg 

b ^ a 
Bock 

NUAIBER OP 

ANIMALS 

INOCULATED 

RESULTS 

436 

2nd 

4th* 

1, 2, 3, 4 plegiat 


2 

Both negative 


791 

7tli 

9th 

1, 2, 3, 4 plegia 


2 

r 1 negative 

1 1 apparently completely 

1 paralyzed 


— 

1023 

4tli 

10th 

1, 2 plegia 


2 

Both negative 

1020 

7th 

12th 

1, 2, 3, 4 plegia 


2 

Both negative 

457 

8th 

12th 

1, 2, 3, 4 plegia 


2 

Both negative 


Negative 

Negative 

456 

11th 

*14th 

1, 2 plegia 


2 

r 1 negative 

1 1 e.\pired without 

L paralysis 

939 

14th 

19th 

1, 2, 3, 4 plegia 

Negative 

2 

f 1 negative 

J 1 expired without 
t paralysis 

1305 

14th 

20th 

2, 3 plegia 

Negative 

2 

Both negative 

1 

940 

14th 

22nd 

1, 2, 3, 4 plegia 

Negative 

2 

Both negative 


943 

14th 

24th 

1, 2, 3, 4 plegia 

Negative 

2 

Both negative 


573 

19 th 

25th 

1, 2, 3, 4 plegia 


2 

Both negative 


621 

21st 

26th 

1, 2, 3, 4 plegia 

Negative 

2 

Both negative 



622 

22nd 

27th 

3, 4 plegia 

Negative 


Both negative 

.. 

320 

24th 

28th 

1, 2, 3, 4 plegia 


2 

r 1 negative 

1 1 apparently completely 

L paralyzed 

Moderate 

glio.'is 

300 

24th 

29th 

1, 2, 3, 4 plegia 


3 

f 2 negative 

1 1 expired ivithout 

L paralysis 

Negative 


•Expired. 

tl plegia = flaccid paralysis of left front extremity. 

2 plegia = flaccid paralysis of right front extremity. 
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RESULTS OP INOCULATING 
t'lRULENT VIRUS INTO 
surviving PIR.ST-PASSAQE 
ANIMALS ^ 

SEE COLUMN 6 

9 

ATTEMPTED FURTHER PASSAGE 
FROM CNS OP QUESTIONABLY 
POSITIVE PIRST-PASS.AGE 
ANIMALS 

SEE COLUMN 6 

10 

1” 
o (i- 

S a S 
§ 

g §38 

Eh 03 

CQ JH a 

^ ^ Z m 

K- O 

RESULTS OP INOCULATING 
VIRULENT VIRUS INTO 
SURVIVING SECOND- M 

PASSAGE ANIMALS 

SUB COLUMN 9 

NUMBER OF 

ANIMALS 

inoculated 

m 

CH 

J 

D 

ci 

r 1 paralyzed after 1st re- 
inoculation. 

1 1 resisted 3 reinoculations 





1 paralyzed after 1st re- 
inoculation 

2 

Both negative 


^ 1 paralyzed after 1st 

I reinoeulation 

J 1 paralyzed after 2nd 
t. reinoeulation 

Both, paralyzed after 1st 
reinoculation 





Both paral 3 ’zed after 1st 
reinoeulation 





Both paralyzed after 1st 
reinoeulation 





1 paralyzed after 1st re- 
inoculation 

2 

Both negative 


Both paralyzed after 
1st reinoeulation 

1 paralyzed after 1st re- 
inoculation 





rsotu paralyzed after 1st 
reinoeulation 





J 1 paralj’zed after 1st re- 
■j inoculation 

1 1 resisted 3 xeinoculations 





-ootii paralyzed after 1st 
reinoeulation 





J 1 paralyzed after 1st re- 
i inoculation 
ii2_£esisted 3 reinoculations 





Bulh paralyzed after 1st 
reinoeulation 





Buih paralyzed after 1st 
. I'einoculation 





1 paralyzed after 1st re- 
inoculation 

o 

O 

r 2 negative 

1 1 expired without 
(. paralysis 

Negative 

Both paralj'zed after 
1st reinoeulation 

- p*iraljzea after 1st re- 
■noculation 

2 

Both negative 


Both paralj-zed after 
1st reinoeulation 


s' V ^ = complete flaccid paralysis. 

, ~ flaccid paralysis of riglit rear extremity, 

eg a =: flaccid paralysis of left roar extremity. 
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are present in increased amounts' during pregnancy has stimulated a 
number of workers to speculate as to the relation of the endocrine 
glands to the occurrence of paraljdic anterior poliomyelitis. In the 
human being pregnancy is characterized by an elevation in the levels of 
two hormones, estrogen and progesterone, which are present in normal 
individuals ; and the addition of an entirely new substance, gonadotropin. 

It has been said that the quantity of urinary estrogen (presumably 
an index of estrogen formation) in the human being rises at an in- 
creasing rate until parturition, after which it disappears in the coui'se 
of a few days (Newton, 1939). At term, the total estrogenic substance 
excreted in the urine may be in amounts as high as 100,000 rat units 
daily (Freed, 1942). 

The investigations of Ayeock (1937-1940) indicate that the per- 
meability of the nasal mucosa to the virus of poliomyelitis can be 
altered by preliminar}'- treatment ivitli estrogen. Schultz (1941) was 
unable to corroborate these findings. The studies of Jungeblut and his 
co-workers (1934) and Clark (1941) indicate that there is no apparent 
relationship between estTogen and the effective “inteimal resistance” of 
the host as judged by the occurrence of neutralizing bodies in the serum 
and resistance to intracerebral inoculations with the virus. 

Urinary progesterone, excreted mainly as pregnandiol glueuronide, 
begins to rise during the first month of pregnancy and in the ninth 
month may have a value exceeding ten times that found in the luteal 
phase of the menstrual cycle (Newton, 1939). To our knowledge, the 
possible relationship of progesterone to the resistance of an individual 
to the virus of poliomyelitis has never been investigated. 

Chronic gonadotropin (anterior pituitary-like hormone) appears in 
the urine of the pregnant woman within a few days after the first missed 
period. Prom twenty to fifty days after the missed period, tremendous 
quantities of this substance are present in the urine. Several hundred 
thousand rat units have been demonstrated to be present in one liter of 
urine obtained from a pregnant woman during this intex’val of time 
(Evans, Kohls, and Wonder, 1937). After this time the daily excretion 
remains at a fairly constant level, from 3,000 to 10,000 rat units, ■until 
termination of pregnancy, after which it disappears normally within 
four or five days (Freed, 1942). 

Jungeblut and his co-workers (1934) stated that they were able 
regulai’ly to neutralize the virus of poliom 3 '’elitis in vitro with sera fiom 
two pregnant mares obtained during the second trimester, and irregulai 
results were obtained with crude prolan. The serum from pregnanu 
mares obtained between the fiftieth and one hundred fiftieth days o 
pregnancy is known to contain large quantities of chorionic gonado- 
tropin, whereas crude prolan used by Jungeblut probably contained a 
much smaller quantity of this substance. 
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Jiingebliit and Engle (1934) subjected 23 immature rhesus monkeys 
to daily injections of 2 to 8 c.c. of prolan for from 9 to 30 days. Fifteen 
of twenty-nine samples of serum obtained from these animals after treat- 
ment with prolan neutralized either partially or completely, the vims of 
poliomyelitis in vitro. Four of these animals either resisted completely 
an intracereliral inoculation with the virus of poliomyelitis or contracted 
the disease only after a prolonged incubation period. 

A review of the literature (Table I) reveals that of the cases of 
paralytic poliomyelitis in the human being which were contracted dur- 
ing pregnancj', only 17.1 per cent occurred Avithin the first trimester. 
It is during this third trimester of pregnancy in the human being that 
the formation of chorionic gonadotropin is at its peak. 

In this connection, it is of interest to note that the only pregnant 
cotton rats of our group resistant to the first inoculation Aidth the mrus 
of poliomyelitis Avere three AAdiieh were inoculated betvveen the fourth 
and sCA’^enth days of pregnancy. Although Ave haA'e no information rela- 
tive to the formation of chorionic gonadotropin during pregnancy in the 
cotton rat, from studies on other species it is probable that, if it is 
formed at all, its production may reach a peak near the time these 
animals -weve inoculated. That these animals Avere temporaril.y resistant 
to the inoculum only is demonstrated by the fact that each became com- 
pletely paralyzed folloAving a second three-Avaj* inoculation Avith the Aurus 
of poliomA’^elitis administered betAA-een 14 and 21 days latei’. It is prob- 
able that chorionic gonadotropin AAms not present in significant quanti- 
ties in these animals at the time of the second inoculation, since one rat 
had delivered her young and the other tAvo animals had resorbed their 
fetuses. The incubation period following the second inoculation AAoth 
the Aurus AAms Avithin normal limits. 

We do not believe it to be an accident of experimentation that 3 out of 
13 cotton rats inoculated during the first trimester of pregnancy AA-ere 
resistant to their first exposure to the virus of poliomyelitis. During 
the past tAA'o years aa’c IiaA’^e subjected ovei- 300 preAiouslj’’ untreated 
and nonpregnant cotton rats of all ages to three-AA'ay inoculations AAuth 
the Armstrong-Lansing strain of (he Aorus of poliomyelitis. Of these, 
2.86 per cent of the males and 2.53 per cent of the females resisted their 
first exposure to the virus and succumbed, completely or partially 
paralyzed, to a second three-AA'ay inoenlation. In contrast to these 
figures, 23.08 per cent of the pregnant cotton rats inoculated during the 
first trimester of pregnancy resisted the A-irus. 

It AA'ould appear from the information at hand, that chorionic 
gonadotropin, or some substance associated Avitli the formation or metal)- 
obsm of this hormone, might play a role in increasing the resistance 
of the pregnant female during the fii'st trimester of pregnancy to the 
A'utis of poliomyelitis. It should be emphasized, hoAvever, that this 
possibility is suggestive only. The greater number of eases of the disease 
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ill the human being acquired during the latter months of gestation 
might result from the diminished secretion of chorionic gonadotropin or 
might be due entirely to other factors peculiar to the latter months of 
pregnancy. 

We believe that the experiments reported earlier in this communication 
indicate that in the cotton rat infective quantities of the Armstrong- 
Lansing strain of the virus of poliomyelitis are not transmitted from 
a mother to the nervous tissues of a fetus in utero. It appears further 
that the virus is not transmissible to the offspring through the secretions 
of the mammary glands. These findings were not unexpected in view 
of the fact that an overwhelming majority of attempts to recover an 
infective quantity of virus from the blood of human beings or of ex- 
perimental animals suffering from paralytic poliomyelitis have been un- 
successful. Finally, should the virus of poliomyelitis actually pass 
through the placenta it might be that it would be attenuated or even 
neutralized by the activity of virucidal substances peculiar to this organ. 
McKhann and Chu (1933) prepared an extract from the placenta which 
contained only traces of female sex hormone, and stated that this 
preparation was capable of neutralizing the virus of poliomyelitis in 
vitro. Tezner and Goldhamer (1933) and Jungeblut, Meyer, and Engle 
(1934) called attention to the fact that poliomyelitis-virucidal substances 
could be demonstrated in placental extracts in certain eases where it was 
absent in the maternal serum. Whether this virucidal substance in the 
placenta is capable of inactivating the virus of poliomyelitis in vivo as 
well as in vitro is unknoAvn. 


Conclusions 

1. Some evidence Avas presented Avhich maj’’ indicate that chorionic 
gonadotropin, or some substance associated AAuth the formation or metab- 
olism of this hormone, might play a role in increasing the resistance of 
the pregnant female during the first trimester of pregnancy to the Auriis 
of poliomyelitis. 

2. There was no evidence that infecth'e quantities of the Armstrong- 
Lansing strain of the virus of poliomyelitis Avere transmitted from the 
mother to the nerAmus tissues of the fetus in utero, or from tlic mothei 
to the nervous tissues of her offspring through the secretions of the 
mammarj’’ glands. 
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CARCINOMA OF THE CERVIX, END RESULTS- 

Charles A. Behney, A.B., M.D., PA.C.S., and 
John Y. Howson, A.B., M.D., Phildelphia, Pa. 

(From the Gynecologic Service, Fadiologic Department, Philadelphia 

General Hospital) 

O NE of US, in 1931, made an evaluation of high voltage roentgen 
therapy in the treatment of carcinoma of the cervix. The study 
was based upon the duration of life of 437 women with cervical cancer, 
who had been treated in the radiologic department of the Philadelphia 
General Hospital, and followed until their deaths.^ This unconven- 
tional approach was adopted because of the peculiar character of the 
material available in our clinic. Lesions less advanced than Stage HI 
were encountered so infrequently that too few patients survived the 
five-year period to provide material for reliable statistical comparisons. 
Of the 437 eases included in the above report, there were only one 
in Stage I and three in Stage II (Schmidt’s classification). Our pri- 
mary purpose in the investigation "vyas to determine whether high 
voltage x-ray therapy Avas of any value in the treatment of this disease. 
We were also interested in learning whether subsequent reports based 
on the five-year survival rate, would confirm the impressions obtained 
from our study. 

The “five-year arrest” has for years been the standai’d by AA'hieh the 
Amine of treatment for carcinoma of the cerAux has been measured. 
Though undoubtedly the best basis for comparison of therapy so far 
provided, it has many limitations. Treatment Avith a high primar}' 
mortality rate, or subject to frequent undesirable complications, though 
it result in many “fiAm-year cures,” may be less desirable than another 
method inAmhung a loAver initial mortality and fewer complications, 
but Avith a smaller number of patients symptom-free five years aftei 
treatment. The objectHe in cancer therapy should be not only to 
arrest permanently a great percentage of cases, but also to render the 
incurables useful and comfortable for as long as possible. We believe, 
therefore, that the duration of life after admission is, per se, a proper 
feature to consider in appraising the results of any form of therapy. 
Subsequent reports by Scheffey^ and others based on “fiAm-year ar- 
rests” have confirmed the findings of our origirral study. 

In our clinic prcAious to 1928, cancer of the cerAUX in Stages ^ ’ 
arrd III, Avas treated Avith radon irr a cerAUcal T tube, AAdth filtration o 
0,5 mm silA-er, 1 mm. brass and 2 mm. rubber. The dosage AA'as 2,40 
me. hrs. Tragic accidents sirclr as perforation of the uterus, rapi J 
spreading peritorritis, and septicemia folloAving the use of radon m 
Stage lY cases, caused us to discontinue radon therapy irr such a 

‘Read at a meeting of tlie priiladerpiiia Obstetricai Society, Octotier 7, 1943. 
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vaneed lesions, and most of these patients received no treatment at all. 
Some were given applications of high voltage roentgen therapy through 
two or four external ports. In the light of our present Imowledge, the 
dosage of this external irradiation was invariably inadequate. 

From 1928 to 1931, all patients whose general condition permitted, 
were treated with high voltage therapy, regardless of the extent of the 
disease. The usual dosage consisted of 1,600 to 1,800 r. (air) to each 
of four to six fields, 15 hy 20 cm., depending upon the size of the 
patient. In the late stages, this was the only form of treatment 
given. Lesions in the first, second and third stages were treated unth 
radon in the cervical and uterine canal, radon against the vaginal por- 
tion of the growth, and high voltage roentgen rays. The intracervieo- 
uterine application was made with a filtration of 0.5 mm. silver, 1 mm. 
brass, and 2 mm. rubber. The capsules in tandem varied in number 
depending on the length of the uterine cavity. The dosage ranged 
between 2,000 and 3,000 me. hrs., depending upon the depth of the 
cervical canal. The vaginal application of radon was made in three 
sittings. 1,000 me. hrs. of radon with a filtration of % silver, 
3 mm. lead and rubber (approximately equivalent to 2 mm. of plati- 
num) at a distance of 1 cm. were applied transversely against the 
cervical growth and into each vaginal fornix, to provide a three-direc- 
tional cross-fire, totaling 3,000 me. hrs. The high voltage x-ray therapy 
was administered with the four- to six-field technique developed by 
Weatherwax and Widmann^' ■* of our clinic. 

Soon after adopting the policy of treating Stage IV cases with high 
voltage x-ray therapy alone, but in adequate dosage, ive sometimes ob- 
served rapid regression of both the primary tumor and the para- 
metrial infiltration, so that the cervix recovered more or less of its 
mobility. Since 1931, many Stage W patients responding favorably in 
this respect were subsequently treated with the standard dosage of 
radon into the uterine and cervical canals, and against the vaginal por- 
tion of the cervix, and six to eight weeks later a second course of high 
voltage radiation was given. Since 1938, an ever increasing number of 
our patients have also been treated with transvaginal high voltage 
x-ray therapy. In other respects our technique from 1931 to the pres- 
ent time has been identical to that employed from 1928 to 1931. 

Luring this later period, 1931 to 1912, 579 additional patients, treated 
on the radiologic service of Philadelphia General Hospital, have died. 
It seems desirable at this time to compai’e the results secured in this 
second group with those obtained between 1922 and 1931. when diifer- 
ent radiologic techniques were practiced, and to learn if possible the 
reliability of statistics based on the duration of life after admission. 

Since 1931, five patients in Stage I have died. One of these patients, 
aged seventy-two, died thirteen days after admission from gangrene 
of the foot due to arteriosclerosis, without treatment for hei- carcinoma. 
A second patient, whose lesion was in the first .stage at the time of 
treatment, is of passing interest because of surprising findings at 
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Table I. Cases Arranged in Stages (Schmitz) 


CARCINOMA OP CERVIX 
END RESULTS 


STAGE 

1 NO. OP CASES 

I 

1 5 

II 

i 27 

III 

168 

rv 

' 260 

V 

1 119 

Total 

579 


autopsy. She lived only ten months after her treatment, and at the 
time of her death, metastases were found in the lungs, liver and peri- 
toneal cavity, yet the primary lesion had been destroyed and there was 
no discoverable involvement of her jiarametrial tissues by the growth. 
Four treated patients lived an average of 9.5 months after treatment 
as compared with the single Stage I patient in our earlier group who 
sux'vived for twenty-one months. 

Of the 27 patients in Stage II, one refused any treatment and another, 
after having been treated with radon, refused high voltage x-ray 
therapy. The average life span after admission for the 20 patients in 
this stage, ivho ivere treated with high voltage x-ray therapy and radon, 
was 17.2 months. Five other patients whose treatment, for various 
reasons, was incomplete, averaged only 6.8 months of subsequent life. 
In our previous report, three patients in Stage II, who had died, lived 
an average of 13.3 months. 

Fig. 1 is concerned with two groups of patients in Stage III. The 
cross-hatched columns representing patients admitted before 1931 and 
the solid columns, those admitted since then and numbering 166. 
Eleven of these patients received no treatment at all, and their average 
life duration was 4.6 months. Twelve cases, treated only with radium, 
lived 9 months after admission. Ninety-nine cases receiving external 
I’oentgen irradiation and radon, died an aimrage of 18.8 months after 
treatment ; wdiereas 46 patients who were treated only with high volt- 
age x-rays, applied externally and in some cases transvaginally, lived 
an average of 10.8 months. By comparing the survival time of these 
women with those in our earlier group, it will be seen that the un- 
treated cases which occurred in approximately the same proportion, 
lived just a little longer. Eight of these refused treatment and three 
died of other causes before treatment could be started. The twelve 
patients who ivere not given high voltage x-ray therapy, had refused 
this supplemental treatment. The average duration of their lives was 
slightly higher than in those of the first sei’ies. The ninety-nine pa- 
tients receiidng our standard treatment with high voltage x-ra 3 ’' therap) 
and radon, lived an average of 18.8 months, an improvement of seven 
months (40 per cent) over the group reported in 1931. Fortj'-six 
patients treated ivitli only high voltage x-raj's externally and trans- 
vaginally, lived an average of 10.8 months, an improvement of almost 
foul’ months (50 per cent), when compared with the 1931 cases. J-t 
should be recalled that the present series received a higher dosage oi 
external irradiation and some, in addition, transvaginal irradiation. 
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In Stage IV, tliere were 260 patients admitted since 1931. (Fig. 2.) 
Eighty-five of these received no treatment, either because they refused 
it, or because their physical condition precluded even the administra- 
tion of external high voltage x-ray therapy. The average duration of 
life in the untreated eases was 1.8 months. Pour patients had intra- 
vaginal applications of radon with 0.5 mm. silver and 5 mm. lead filtra- 
tion at a distance of 1 cm. and lived an average of 8.66 months. In ten 
patients, following high voltage x-raj’^ therapy, the tumor had regressed 
so that the cervix was again movable, and these were subsequently 
treated with radon. These lived an ar’erage of 13 months. One hun- 
dred and sixty-one eases, treated with external high voltage therapy 
alone, lived an average of 7.9 months. Fig. 2 shows that while the 
average duration of life in the Stage cases who received no_ treat- 
ment was practically the same as in the group reported previously, 
those treated with radon heavily filtered, and applied at a distance, 
lived more than twice as long as the Stage R’’ cases in the 1931 group 

QaTCinoma of Cervix fsfa^einj 
— I^i7d Results — 

1 ^o-r 



Unireatzd Radon onlc^ KV. x-ray HV x-ray 

+ Radon only 


Fig. p — Comparison of tho dni'ation of life after different fornis of treatment. Tn 
me earlier series the radon and x-ray dosages were smaller and the filtration was 
less. Few patients were untreated in either series. 

who were treated with lightly filtered radon applied intraeervically. 
The patients of the present study in Stage R' treated with x-ray 
therapy and radon also lived twice as long as those pre\dously reported. 
It is our opinion that this increased survival time was due to the fact 
that the radon was applied only in those cases where high voltage 
x-ray therapy was followed by localization of the primary tumor, and 
disappearance of the parametrial infiltration. The fixation of tlic 
pelvic organs in these instances may liavc been duo to inflammatory 
exudate, rather than to extension of the neoplasms. Aware tliat in 
some clinics these patients would be reela.ssifiod into Stage lU, we be- 
lieve such pi-actice to be confu.sing and retain the cla.s.sifieation decided 
upon wlien the lesion was first .seen by us. The 161 patients treated 
witli high voltage x-ray therapy alone, were those in whom sufiieient 
regression to make them suitable for later radon njipiiealion failed to 
occur after high voltage x-ray tlierapy. It is therefore not surprising 
that in this series the patients treated with x-rays alone had a shorter 
survival time than those who subsequently received radon, or that 
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there was little difference in the life span after admission with x-rays 
alone in the two series. 

One hundred and eighteen cases, about 20 per cent of the patients 
admitted since 1931, were classified as in Stage V. (Fig. 3.) All of 
these women were sent to our clinic from other hospitals in the Phila- 
delphia area, and a large proportion of them were unsuitable for even 
external irradiation with high voltage therapy. There were 60 such 
cases who survived an average of 2.4 months. No Stage V lesions in 
our later group were treated with radon alone. Seven patients after 
being treated with high voltage x-ray therapy were regarded as suit- 
able for subsequent radon irradiation. Their average survival time 
was 14.1 months. The remaining 52 patients were treated with high 
voltage x-ray therapy only. Their average life duration after admis- 
sion was 12.4 months. In Fig. 3, it will be seen that the average dura- 
tion of life of 2.4 months is approximately that observed in untreated 
Stage V eases in our earlier report. The average duration of life 
after admission in those treated with radon and high voltage therapy 
is only slightly more than that in the first series. That the patients 
treated with high voltage x-ray therapy only, survived almost twice 
as long as those previously reported may be due to the fact that more 
adequate dosages were applied. 

Carcinoma of Cervix (sfaqeBi:) 

— End Results — 

i . 

igRZ-19Sl ^ •19'1-Z 


15 



+ Radon onl^ 

Fig. 2. — Comparison of the duration of life after different forms of treatm^h 
In the earlier series the radon and x-ray dosages were smaller and the filtration was 
less. Untreated patients survived equally long in both series. 

The present report, based on the histories of 580 patients suffering 
from carcinoma of the cervix, again demonstrates the value of high 
voltage roentgen therapy in the treatment of this disease. The impor- 
tance of the later observations is enhanced by comparing these results 
with those of the earlier report coiicei'ning 437 patients ; a grand total 
of 1,007 women suffering from cancer of the cervix, w'ho died on the 
radiologic service of the Philadelphia General Hospital since 1922. 
Stage W lesions, treated with external irradiation of high voltage 
x-ray therapy alone, lived longer than those treated with lightly 
filtered radium alone. The best re.sults, however, ivere secured in the 
group who, after regression of the primary lesion had been brought 
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about by preliminary Mgli voltage x-ray tlierapy, were subsequently 
treated mth beavily filtered radon at a distance of 1 cm. Since this 
fact became apparent, it has become onr poliej’- to administer external 
high voltage x-ray therapy preliminary to the radon application in 
every case of carcinoma of the cervix. The longer duration of life in 
patients in the recent series who were treated with high voltage x-ray 
therapy, regardless of the stage of the disease, we believe can be at- 
tributed to the fact that these were given more adequate dosage than 
those of the 1931 study. Our findings in relation to the patients of 
both series who received no treatment at all, approximate each otlier 
so closely that we feel justified in recommending this method of study 
when it is desirable to evaluate the results of treatment of carcinoma 
of the cervix without waiting for a large number of patients to have 
passed the five-year period. 

Carcinoma of Cervix fsta^ev) 

— End Results — 

1 1922 -1931 - s ■'-1931 -1942. 


15 



Unfreafed Radon onlij H-Vx-raij HV.x-ra^ 

+ Radon only 


3. — Comparison of tlie duration of life after different fonns of treatment. In 
tne e^Iier series the radon and x-ray dosages were smaller and tlie filtration was 
less. None in the later series were treated with radon alone. 

Summary 

1. When the general condition of the patient permits, every case of 
carcinoma of the cervix should be treated witii some form of irradia- 
tion therapy. ' 

2. External high voltage roentgen therapy is always beneficial and 
safe for even the most advanced stages of the disease. 

3. In many apparently advanced lesions, pi'eliminaiw x-ray tlierapy 
U'llI result in sufficient regression of the lesion that radon may bo 
applied subsequently to great advantage. 

4. Heavily filtered radon applied at a distance of one centimeter, 
results in better palliation than the highly filtered radon in contact 
application. 

5. By observing the duration of life after admission to .service in 
patients who died from carcinoma of the cervix, a satisfaetorv indica- 
tion of the value of various forms of therapy may be obtained. 
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Factors Employed in High Voltage Roentgen Therapy 

Two hundred kv., 20 ma., 50 cm. F.S.D., 0.5 mm. Cu. plus 1.0 mm. A.C. 
filter, half -value layer 0.95 mm. Cu., 15 by 20 cm. fields, 4 to 6 ports, all 
fields directed to the cervix. Dose 2,000 r. (air) approximately 3,000 r. 
(tissue) delivered to the tumor. Patients treated on alternate days giv- 
ing 150 r. to each of 4 fields until tumor receives 3,000 r. (tissue). Ap- 
proximately three weeks. 
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Discussion 

BE. LEWIS C. SCHEPPEY. — ^IVith a large number of patients having advanced 
cervical lesions (Groups III, IV, and V), Dr. Behney and Dr. Howson have clearly 
shown how the duration of life can be prolonged by adequate irradiation treatment. 
I would be interested also to have Dr. Behney tell us approximately what his five- 
year survival rate has been in these patients with such advanced disease. 

Our experience in the uterine carcinoma clinic of the department of gynecology at 
Jefferson Medical College Hospital has been similar. Our most recent report, pub- 
lished in 'Radiology in May, 1943, covers a sixteen-year survey of nearly 300 patients 
treated between 1921 and 1937. Of these, less than 40 per cent were treated with 
both radium and x-ray, for it was onlj’- since 1931 that x-ray began to be used at all 
frequently in conjunction with radium. Not until 1934 to 1935 was x-ray employed 
as a routine procedure prior to the application of radium. Even so, the five-year sur- 
vival rate for patients treated in the latter fashion is substantially better when 
compared to those patients treated differently: i.e., 30 per cent (relative cure rate), 
as opposed to 13.9 per cent when the x-ray was used subsequently, and 16.6 per cent 
when it was used both before and after radium. It will be of vital interest to us 
to note whether or not the continued use of the present method will maintain tins 
improved survival rate wlien our next five-year report is presented in 1946 to 1947, 
especially since transvaginal therapy has been employed as an added port during the 
past two years. 

DR. BERNARD P. WIDMANN.— As a radiologist I can allude to some of the 
technical procedures wliich we carried out and wliich, I believe, contributed something 
to improving the end results. Since 1931, we have carried out a statistically' and 
predetermined plan of treatment so that if a patient completed a series of treatment 
we knew how much she had had. Prior to that, w-e had had a manifold experience 
with varied techniques. 

It is impossible to give more than the equivalent of about 2,000 r. or sometime.s 
3,000 r. tissue dosage. If 3 -ou give more than that in about three to four weeks, 
3 -ou reach a treatment dose be 3 -ond the capacit 3 ' of the individual. In the advanced 
group of cases we think it is better to give a series of x-ray treatments before radium 
is given. The interval between the two is about six weeks. 

When the radium is finally given in a Stage HI or IV case, we feel that it is a 
mistake to give a treatment with a single capsule, which would cover a length of 20 to 
24 millimeters. If it is possible to get into the uterine canal and extend the treatment 
to 9 centimeters we irradiate a larger area. When 3 'ou give 2,000 or 3,000 milligram 
hours you are giving a very large dose — as much as 30 to 45 er 3 -thema doses. It must 
be remembered that ninet 3 - per cent of the irradiation is absorbed in the first 



BEH^SiEY AKD HOWSON; CARCIXOJIA OF CERVIX, END RESULTS 513 

centimeter of tissue. If you give a larger dose, 3,000 to 4,000 milligram liours, the 
irradiation extends beyond that. 

There are some cases where 3 'ou can supplement with a vaginal radium tampon 
against the cervix. If you use a filtration of 2 millimeters of platinum at 1 
centimeter distance, j’ou can give as much as 3,000 milligram hours but it ufill give 
a reaction so that two to three j-ears later you have a marked stenosis of the posterior 
half of the vaginal vault. Because of that possibilitj-, we think it is better to divide 
the treatment in one-third or one-half, and possibly you will be able ultimateB' to 
give as much as 4,000 milligram hours. 

We are also trying out the so-called intracavitarj- treatment with cone and x-ray. 
We use it only in advanced cases, but when j-ou get a frozen pelvis, you cannot twist 
the cone around in the pelvis. I do not know whether vaginal treatment with the high 
voltage x-ray is going to be equal to the radium. 

With the higher voltage and a thicker filter j’ou get a better depth dose but the 
quality of radiation does not have a better effect on the carcinomatous tissue than 
the 200,000 volt. The wave length which the dermatologist uses is also just as 
effective, but there is the difference in getting the depth dose. If the patient is 
measured accurately, you can add more fields of treatment and deliver just as 
effectual irradiation if you use the new snpervoltage machine. The point is, to deliver 
an equivalent of about 3,000 tissue r,, repeat about six to eight weeks later, and then 
supplement it with radium. I think you can then consider you have given the patient 
the benefit of everything which x-ray and irradiation can offer. 

DE. OWEN J. TOLAND. — I was interested to see the short survival rate in the 
grade four and five carcinomas. This raises a point of extreme importance which was 
not mentioned. If with tliis combination of radiation methods the survival rate is as 
low as fifteen months, I would like to raise the question of whether Dr. Behncy thinks 
those patients are more comfortable with treatment. If not, we had better drop 
radiation therapy and treat with acetone and morphine. 

DE. BEBINEY (closing). — When the original paper (1931) concerning this 
unconventional method of evaluating treatment for carcinoma of the cervix was 
written, the benefits of high voltage x-ray therapy were, to say the least, viewed with 
suspicion by the majority of gynecologist.^. While we, at Philadelphia General Hos- 
pital, were convinced of its value, and liad treated many patients with this agent, 
there were too few who survived five years after treatment to furnish satisfactory 
statistics. The object of the study was to determine wliether liigh voltage therapy 
was of any value in the treatment of this disease. This, I believed, would be ap- 
parent if patients so treated lived longer than a control series of patients, with a 
similar degree of involvement, who had not received x-ray therapy. Subsequently, as 
mentioned, reports based on five-year survivals of patients treated with high voltage 
therapy were in accord with the impressions gained from the original study. 

The present presentation, a continuation of the original study, includes approxi- 
mately five hundred additional cases, still provides a number far short of that con- 
sidered desirable by statisticians. Wo hope that other g^-necologists will review their 
records in a similar manner. If this method of evaluation were ])rovcd accejdable, 
>t would enable one to appraise the value of treatment for cancer without waiting 
from five to ten j-ears to collect a large number of five-year survivals. 

In addition to those considered in this report, we have a number of ptitieiit.- 
who have lived bej-ond the five-j-ear period. Man\- of them are still living, some 
twent}- j-ears after treatment. Since this method of evaluation is based on the dura- 
tion of life after treatment, living patients cannot bo included here. In reply to 
Doctor Toland, I should like to sav" that in our opinion patients treated with high 
voltage therapy have dcfinitclj- less pain than those who do not receive it. Thi'-- 
point has boon stressed in other reports by us, as well as by many oth.or observer.--. 



SALMONELLA INFECTION IN GYNECOLOGY* 

Henry C. Falk, M.D., and George Blinick, M.D., New York, N. Y. 

(From the Gynecological Service of the Beth Israel Hospital) 

T THMAiSi infection with the Salmonella bacilli have been reported 
A 1 much more frequently in recent years. It was believed that the 
characteristic syndrome prodiTced by this organism was gastroenteritis 
or “food poisoning.” However, as a result of improvement in bac- 
teriologie technique, it is evident that infection by these organisms is 
much more frequent and may produce a variety of clinical syndromes. 
More than one hundred types of Salmonella organisms are now recog- 
nized by cultural and serologic methods. They are divided into six 
main groups. 

The most common organism resulting in clinical infection is Sal- 
monella typhi murhini. It was found 369 times among 1,000 human 
Salmonella infections at Beth Israel Hospital in New York City.’ 
Septic infections, enteric fever and gastroenteritis are the most com- 
mon types of infection encountered. Although it is still generally 
believed that these infections are due to the ingestion of contaminated 
food, it is possible that they may be transmitted “through the handling 
of animal carcasses, bathing in polluted waters and bj’- transfer from 
man to man either directly, by insect vectors or by contact infection 
from food, dishes or nursing bottles. 

Pelvic infection caused by the Salmonella bacilli have been recog- 
nized -with extreme rarity. Two cases of • postabortal sepsis^’ ■* and 
single cases of post-partum sepsis,®’ infected fibromyoma uteri’ and 
infected hematocele® have been reported in addition to three cases of 
infection of the tubes and ovaries.®'" (Table I.) To these we would 
like to add two additional cases of salpingo-oophoritis caused by a 
Salmonella bacillus. 

CASE REPORTS 

Case 1. — A. W., a 33-year-old nullipara, was admitted to the Beth 
Israel Hospital complaining of right lower quadrant pain. One year 
ago, she experienced severe right lower abdominal quadrant pain and 
fainting for which she was hospitalized elsewhere. Since that time, 
she has liad repeated attacks of abdominal pain and fever, attributed 
to “inflamed tubes.” In the past six months, she had noticed a puru- 
lent discharge from the rectum. .She had been married six years and 
had never been presrnant. Menses began at 14, occurred regularly 
every 2S day.s and lasted 3 days. The last menstrual period occurred 
IS days before admission. The past history was irrelevant. 

•This part of a ^tmly of tlio bactcrioloo* of tubal infection umlortiikfn by a 
from Iho <.Jn'at*T Nc\v York Fun<l. 

Kefors to Uolh\s 
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On physical examination, she appeared to be chronically ill and mod- 
erately anemic. There was tenderness in the right lower abdominal 
quadrant and a sensation of an ill-defined mass. 

On vaginal examination, the external genitalia Avere normal; cerAux 
conical, the fundus of the uterus A\'as anteflexed, normal in size and to 
the patient’s left. The cul-de-sac AA'as filled AA'ith a hard, globular mass 
continuous AA'ith that felt abdominally. This mass AAms someAAdiat irreg- 
ular and not particularly tender. 

Temperature 99.6° F., pulse 90, respiration 24, blood pressure 120/70, 
Urine shoAved a faint trace of albumin; rare red and AA’^hite blood cor- 
puscles, hemoglobin 98 per cent; red blood corpuscles 4,600,000; Avdiite 
blood eoi’puseles 6,500; polj’^s 80 per cent; sedimentation rate 30 mm. 
in 45 minutes. 

PolloAAnng Arnginal examination on the third day of admission, tem- 
perature rose to 102.4° F. and for four AA'eeks varied betAveen normal 
and 102° F. At this time, tAvo distinct masses AA-ere palpable on Amginal 
examination, the one to the right being someAA'hat globular and eystie, 
AA’hereas the one to the left Avas sausage-shaped. 

The sedimentation rate Amried from 15 mm. to 40 mm. in 45 minutes. 
The hemoglobin dropped to TO per cent and red blood corpuscles to 
3,500,000. The Avhite blood corpuscle and differential count remained 
Avithin normal limits. Smears and cultures of the cervix and urethra 
Avere negative for gonococci. Blood cultures Avere negative. 

Since no improvement had been CA'ident folloAAung one month of 
palliatiA'e therapy and the mass seemed to be pointing in the cul-de-sac, 
a postei'ior colpotomy Avas performed. No pus Avas obtained. For ten 
days folloAving colpotomy the temperature curve seemed to be loAver, 
but then daily rises in temperature, 101° F. to 102° F. recurred. 

For the folloA\-ing five Aveeks she A\'as treated Avith a variety of agents. 
Bed rest in FoAvler’s position, high caloric diet, forced fluids, insulin 
and transfusions Avere gh'en. Sulfadiazine Avas attempted but had to 
be discontinued because of mai’ked anemia. Injections of aolan pro- 
duced a transient loAvering of the fcA'cr. Vaginal diathermy Avas ad- 
ministered. Although her temperature gradually receded, she again 
complained of loAver abdominal pain and the sedimentation rate re- 
mained persistently elevated. A'arying from 20 to 50 mm. in 45 minutes. 

As there seemed to be no improA'ement in her condition, a laparotomy 
Avas performed eleven Aveeks after admission and seven Aveeks after 
the colpotomy. At this time the sedimentation rate Avas 38 mm. in 45 
minutes. The blood count Avas normal except for a moderate anemia. 
The temperature level Avas about 100° F. At operation the right OA'ary 
Avas the site of an aliseess about 12 cm. in diameter. The right tube Avas 
stretched over this absee.ss and Avas elongated, tliickened and chroni- 
eally inflamed. The left tube AA'as thickened and adherent to the po.s- 
teri'or Avail of tlie uterus. A loop of ileum and the sigmoid Avere 
densely adherent to the absces.s. The adhesions Avere dissected free 
fiom the mass and the right tube Avas cut aAvay from the uterus, there- 
by ex])osing the ovary Avhich Avas sei)arated by blunt and sharp dis- 
section from the surrounding .structures. V'hen the mass was almost 
eomi)Ietely mobilized it ruptured and a large quantity of foul-smelling 
l)us escaped, (’ulture taken. A .supracervical hysterectomy and bi- 
lateral salpimro-ooj)horectoniy 'A’a.s performed. The posterior lip of 
the cervix A\as then split through its entirety and the ceiwical cuff 
removed from the vagina. A Mikulicz drain Avas in.scrtcd into the 
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vagina and peritonealization secured. Ten grams of sulfanilamide 
powder were left within the abdominal cavity. 

Pathological Report. — (Dr. Plant). Hyperemic, rather small body of 
uterus, 5 cm. high, tubal angles 5 cm. apart, anteroposterior diameter 
about 3 cm. Left tube and ovary are attached. They are bound to- 
gether by adhesions and form a soft, irregularlj'- ovoid mass, 4.5 by 3 
by 2 cm. The uterine cavity is normal in width, the endometrium is 
thin, moderately hyperemic. There are several small myomas. The 
abdominal ostium is closed, the remnants of the fimbriae are attached 
to a star-shaped scar. The ovary which is adherent is edematous. 
Large adnexal mass consisting of a flat ovoid portion, 8 by 7 by 3 cm. 
and one having the shape of tube Avhieh is 11 cm. long. The large 
ovoid mass, after fixation, consists of a thick-walled cyst with thick 
yelloAvish festooned lining. On cross sections of the tube, the lumen 
cannot be distinguished. The cut surfaces appear spongy, partly 
homogeneous and grayish. 

Microscopic . — Characteristic picture of severe chronic salpingitis with 
growing together of inflamed folds. Large areas in the outer layei’s 
are occupied by leucoejdie inflammation. In the one tubal angle, the 
folds are moderately thickened and the number of nuclei in them is 
increased. Most of these nuclei, however, are spindle-shaped. The 
outer layers are more cellular than normal, with some round nuclei. 
The other tubal angle is practically normal. There are old tuboovarian 
adhesions and there is some chronic inflammation in the ovary. The 
endometrium is rather thin, partly bloody. It corresponds to an early 
proliferative phase. The cervix is not unusual. 

Diagnosis . — Chronic salpingo-oophoritis. Small myomata uteri. The 
postoperative course was uneventful except for infection of the wound 
which was noted at the upper and lower angles on the ninth postopera- 
tive day. A considerable amount of pus was evacuated. The patient 
was discharged on the thirtieth postoperative day Anth a normal tem- 
perature. The abdominal Avound Avas clean. The abdomen Avas soft AAnth 
no tenderness or pain present. On Amginal examination, the stump of 
the cervix Avas felt to be high in the cul-de-sac and surrounded by an 
area of induration AAdiich was not tender or painful. 

Bacteriology : 

Dr. E. Seligman. — Smear of the pus recovered at operation shoAved 
gram-positive cocci, gram-positive rods, gram-negative rods, gram-nega- 
tive extracellular diploeocci, and polAunorphonuclear leucoe.A'tes. 

Salmonella, typhi murium Avas groAAm from the pus in the tuboovarian 
abscess. A positive culture of this organism AA'as also obtained immedi- 
ately postoperatively from the patient’s stool and on the ninth post- 
operative day from the pus of the AA'ound infection. Tlie stool was still 
positive for Salmonella at the time of discharge, Imt became negative 
three months later. Agglutination test for typhi murium was positiA-e 
in a dilution 1 :320. 

She AA'as seen one month later at AA'liich time she AA'as completely free 
from sjTnptoms; she had gained Aveiglit; the Avound AA'as aa'cII healed; the 
stump of the ceivix AA'as higli up and the induration surrounding the 
ceiwix, noted at the time of discharge, AA'as mucli lessened in amount. 

CAp: 2. — M. W., a 28-year-old divorcee, A\'as admitted to Beth Israel 
Hospital AA'itli the chief complaint of bilateral loAver abdominal pain 
lirior to and during menstruation for the past three yeai-s. She had been 
diA'oreed 5 years ago. Three years ago slic had liad an attack of acute 
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lower abdominal pain -vvitli fever and since then she had had occasional 
attacks of pain, fever and severe d,ysmenorrhea. She was gra^^da v, 
para iv, last pregnancy five years ago. Menses began at 12, were regular 
every 28 days and lasted 4 to 5 days. There was no increase in tlie 
amount of vaginal bleeding. The last menstrual period was ten days 
before admission. Appendecloniy had been perfoimed tliirteen years 
ago. Temperature 99° P., pulse 80, respiration 24, blood pressure 
115/80. Phj’-sical examination was noi’mal except for the pehdc findings. 
There was a well-healed right rectus sear. There was no abdominal pain, 
tenderness or mass present. Multiparous vaginal introitus. The cenux 
was enlarged and bilaterally lacerated. Motion of the cervix produced 
some pain in the left lower abdominal quadrant. The uterus Avas normal 
in size, anterior in position and somewhat fixed. There was tenderness in 
both fornices with some thickening of the left tube. 

The urine, blood count and sedimentation rate Avere AAuthin normal 
limits. Blood cultures AA^ere not done. 

A diagnosis of chronic salpingitis Avas made and the patient AAms oper- 
ated upon three days after admission. At operation both tubes were 
inflamed and thickened and there AA'ere numerous filmy adhesions be- 
tAA'een the tubes and ovaries. A right parovarian cyst, 1 cm. in diameter, 
AA’as present. The utenis aa'gs nonnal in size, shape, and position. Both 
oA'aries appeared normal. A bilateral cornual resection was performed.’- 
The right parovarian cyst Avas punctured. 

Pathologic Report. — (Dr. Plaut.) 

Microscopic : 

Right Cornu. — AdenomA'osis of tubal angle. The glandular structures 
themselA'es are not inflamed. In the adjoining muscle tissue slight peri- 
A'ascular accumulations of round cells are noted. 

Left Cornu. — IMidportion of tube in cross section and oblique section. 
The folds in places are someAA'hat thick but there is no inflammation. 

Diagnosis . — ^Adenomyosis of tubal angle. 

Culture (Dr. Seligmann) of the cornual portions of the tubes Avas 
reported as being posith-e for Salmonella tgphi mu7-ium in pure groAvth. 
Subsequent cultures of the feces AA’ere reported as being negative for 
this organism. Agglutination tests done immediately upon report of the 
culture AA’ere negatiA’e in a dilution of 1 :40. One AA’eek later the aggluti- 
nation test AA’as positive in a dilution of 1 :80. 

Discussion 

The method by AA'hich those organisms infect the tubes and ovaries 
is of some intere.st but cannot be .stated Avith certainty at this time. 

3. Infection via the blood stream i.s believed to be the usual route 
Avhereby localized .septic meta.stasis such as osteomyelitis, empyema, 
etc., is usually produced. In such .septic infections a positiA’c blood 
culture may be frequently obtained. Salmonella organi.sms have been 
cultured from the blood in postabortal and puerperal sepsis, in infected 
myomas and in infected hematocele. Unfortunately there is no in- 
stance of positive blood cultures reported in any case of Salmonella 
salpingo-oophoritis, although by analogy it Avould seem that the infec- 
tion is probably hematogenous. 

2. A.seending infection from the A-agina and uteru.s. In the three 
cases of Salmonella infection of the tubes reported in the literature, it 
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is of interest that none showed Salmonella infection in the culture of 
the feces. Of the two cases herein reported, in one the stool was posi- 
tive for Salmonella typlii murium, which is the first time that this find- 
ing has been observed. It is believed that the rectal pus was secondary 
to minute or incomplete perforation of the ovarian abscess into the 
rectum. 

3. Infection of the tubes and ovaries by direct extension from the in- 
testines. Sueh infection to a normal tube and ovary from the intestine 
seems improbable. However, it is well laiown that secondary invasion by 
intestinal organisms to a pyosalpinx or tubo-ovarian abscess in adherent 
tubes and ovaries may occur. 

4. Other sources of vaginal infection (prostatic secretion, salivary 
contamination, etc.) have not yet been demonstrated although sueh a 
possibility cannot be denied at the present time. 

In Case 1, the presence of exti-aeellular gram-negative diplocoeci in 
the smear of the ovarian pus recovered at operation, suggests the pos- 
sibility of a preceding gonorrheal salpingo-oophoritis. In Case 2, the 
occurrence of pelvic infection subsequent to divorce is clinically sug- 
gestive of gonorrheal salpingitis, but there are no laboratory findings 
to confirm this possibility. Howevei', it seems likely, but unproved, 
that in both cases the tubes had been the seat of a previous infection, 
and constituted a locus minoris resistentiae to subsequent infection 
with the Salmonella organism. "Wliatever the method of inoculation, 
the positive agglutination tests in both cases herein reported as well as 
in the three cases previously reported, definitely indicate that this or- 
ganism is not a contaminant. 

It would appear that in many infections of the tube and ovary in 
which gram-negative bacUli are found and which heretofore have been 
considered to be coli infections may prove to be of Salmonella origin. 

Until our second case was found to be of Salmonella infection on 
routine bacteriologic study, it was believed that the clinical course of 
Salmonella salpingitis was characterized by a prolonged febrile illness 
which did not respond to the usual therapy instituted for pelvic infec- 
tion. It has been repeatedly observed that in a patient with pyosalpinx, 
the temperature vdll drop to normal within three weelcs following the 
institution of bed-care and supportive treatment. Ovarian abscesses may 
not respond as quickly, but also tend to subside although the period of 
time is more prolonged. Howevei*, in Case 2 there is no emdence of pro- 
tracted illness, in fact, the infection was obvioiLsly inactive on admis- 
sion. Notwithstanding, it would seem that the possibility of Salmo- 
nella infection should be considered in patients with pelvic infection 
who are refractory to the ordinary methods of therapy. 

The treatment of Salmonella infection of the tube would not seem 
to differ from that of tubal infections caused by other organisms. This 
has been described in detail elsewhere.'^ Although no generalization 
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can be draB-n from so feiv eases, Avhether the treatment is radical, as in 
Case 1, or extremely conservative, as in Case 2, tlie end results have 
been satisfactory. 

Summary 

1. Two cases of Salmonella infection of the tubes and/or ovaries are 
reported. Three additional cases were found in the literature. 

2. In one of the two cases presented, a positive stool culture of 
Salmonella is reported for the first time, 

3. The route of infection has not been definitely ascertained, al- 
though blood stream infection (possibly to previou.sly infected tubes) 
is not unlikely. 

4. The positive agglutination tests indicate that the Salmonella 
bacilli are of etiologic significance in the causation of pelvic infection 
and are not accidental contaminants. 

5. The manifestations of such infections are not clinically distinctive. 
Certain identification can be made onbv by baeteriologic and immuno- 
logic methods. 

6. The treatment would not seem to differ from that of salpingitis 
caused by other bacterial organisms such as the gonococci. 
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THE UTERINE MOTILITY ASSOCIATED WITH POSTERIOR 
POSITIONS OF THE OCCIPUT 

Observations Made With the Lorand TocogTaph 

Douglas P. Murphy, M.D., Philabelphia, Pa. 

('From the Gynecean Eospital Institute of Gynecologic Research, Department of 
Obstetrics and Gynecology, University of Pennsylvania) 

T he reason why the occiput presents in the posterior position is not 
Imown. And why, when such presentations occur, engagement fails 
to take place, or, after it has occurred the occiput fails to rotate 
anteriorlj^, are sometimes questions which are difficult to answer, es- 
pecially while labor is in progress. 

Lack of satisfactory answers to these questions raised the additioiral 
question as to whether greater Imowledge of the uterine contractions 
might aid in the solution of some of them. 

With these thoughts in mind, Ave I'e-examined our tracings of uterine 
motility, secured Avith the assistance of a Lor'and tocograph,'’ * either 
before or during the labors, of patients AA'hose infants happened to 
present Avith their occiputs in the posterior position. 

Results 

Women deliAmred in the hospital of the University of Pennsylvania 
betAveen Jan. 1, 1938, and Dee. 31, 1942, acted as sub.ieets. Table I 
summaiazes the number of observations. 

Uterine Motility During Pregnancy 

Relation of Uterine Motility to Position of Occif)nt on Engagement . — 
The uterine actmty of 26 of the 55 patients (Table I) Avas registered 
before the onset of labor. The variety of the contraction patterns se- 
cured at this time was not unusual. It is concluded, therefore, tliat the 
character of the uterine actmty, present prior to the onset of labor in 
all probability, had nothing to do A\dth the position in Avhich the oc- 
ciput happened to present. 

table I. Patients Experiexcino Postf.uiou Peesextatioxs of the Occiput 

P.ATIEXTS 


Occiput posterior prosentiitions 55 

Failure of the head to engage folloived by cesarean section 5 
Outlet dystocia followed by cesarean section 2 

Delivered occiput anterior 20 

Delivered occiput posterior 2S 

Tracings before delivcr 3 - 26 

Tracings during labor 2S 


Uterine Motility During Labor 

Failure of Read to Engage. — FiA-c of the 55 jiatients (Table I) failed 
to engage the heads of their infants and Avere delivered by the ab- 
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dominal route. Tlie pelves of these women were normal in size and con- 
figuration. The smallest of the 5 infants weigiied 3,720 grams, the aver- 
age for the gi’oup being 4,117 grams. Pour of the 5 motliers were traced 
during labor and all registered a satisfactorj’- uterine motility. These 
observations suggest that the size of the infant was the important factor 
in the failure of engagement. 

The heads of 2 infants engaged but outlet contractions prevented 
vaginal deliveries; lioth women experienced nomial uterine motility. 

Direction of Rotation of the Occiput. — Twenty-three patients sup- 
plied tracings made during labor and were delivered vaginally. Their 
pelves were normal in size. Their infants varied in Aveight from 1,330 to 
4,720 grams with an average of 3,377. 

The relation betAveen the quality of the uterine motility of these 23 
patients, as revealed lyy the tocograph, and the direction of rotation of 
the fetal occiput are indicated in Table II. Of 11 patients Avho registered 
a satisfactory motility, 4 rotated the occiput to the anterior position, 
and of 12 who experienced poor motility, 4 also did so. This observa- 
tion suggests that the successful rotation of the occiput to the anterior 
pasition did not depend upon the quality of the uterine contractions. 


Table H. Influence of Qualita' of Utekjne Motilita* Upon Rotatjon of Occiput 
Engaging in the Posteuioh Position 



1 patients 

MOTIUTA' 

NUMBER 

1 ROTATION 


ANTERIOR 

POSTERIOR 

Good 

11 

4 

7 

Poor 

12 

4 

S 


The 11 infants aa'Iiosc occiputs rotated anteriorty Aveighed 3,476 grams 
on the aA'erage, and the 12 infants aa’Iiosc occiputs rotated posteriorly 
Aveighed 3,380 grams. The closeness of these tAvo aAmrages suggests 
that infant size did not influence the direction of rotation of the occiput, 
especially in vicAV of the fact that the large infants rotated in both di- 
rections. 

Since the quality of the uterine motility and tlie size of the infant 
did not appear to influence the direction of the rotation of the occiput, 
it AA'ould seem reasonable to infer that the direction of rotation was in- 
fluenced chiefly by some other factor. The ma.iority of the patients 
Avere not x-rayed, so for that reason A\-e Iria’c no information AA’liich 
might throAv light upon the influence of pehfic shape upon the direc- 
tion of rotation of the occiput. 

Contraction Pattern. — The patients exhibited a A-ariety of contrac- 
tion patterns during labor, Init no one type of pattern predominated. 

The patterns permitted themsch-cs of classification in three cate- 
gorie.s; (a) normal motility, (b) primary inertia and (e) di.sproj)or- 
tion, examples of Avhich are described below. 

Normal Motility. — Noimal motility is illu.strated by the tracings re- 
produced in Fig. 1. 

The patient. 1\I. •!., had had one prcA-ious jnx'gnancy. Her pelvis 
Avas of normal size. The labor lasted 23 hours, and her contraction 
pattern Avas normal Avhen registered on sCA-eral occasions. The second 
staue of labor lasted only houi-s, yet the infant Aveighed 3,760 grams. 
The occiput delivered in tlie posterior po.sition. Tracing («), Fig. 1, 
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was .secured when the cervix was dilated 2 cm., and tracing (h) Aviien 
tlie patient was ready for delivery. The wave at tlie arrow presents a 
“cliurch steeple” at its crest. This results from the conti’actions of 
tlie abdominal muscles at the height of the involuntary uterine contrac- 
tions. Both tracings reveal an average uterine tonus and contractions 
of average character and magnitude. 

^ Pnnm'y Inertia. — This condition is illustrated in Fig. 2. The pa- 
tient, V. C., was a primipara with a normal pelvis. Her labor lasted 
53 hours, with a second stage of 5% liours. Clinically her contrac- 
tions were of poor quality througliout labor. Tlie tracing shown in 
Fig. 2 was made just as the eeiwix Avas beginning to dilate, AA^hich Avas 
41 hours after the onset of painful contractions, and only 12 hours 
before deliveiy. The infant Aveighed onlj^ 2,SS0 grams. The ti’acing 
shoAA’s that the patient Avas experiencing a normal tonus but her eon- 
Iraction AA’aves Avere of unusually .small magnitude. Inertia is indicated 
by the small size of the AvaA’-es; and the presence of a normal tonus 
makes it possible to classify the inertia as being of the "noi’motonic” 
A'ariet3^^ 

Disproportion . — During a labor not complicated bj’’ the deA^elopment 
of a dispropoi'tion, the uterus maj' or ma.A^ not experience any pi’o- 
gi'essh’e increase in tonus, but if it does, tlie increase usuallj' is mod- 
erate in degree, CA^en during the late second stage. 

In the presence of normal contractions, disproportion affects the 
uterine motility b.v increasing the tonus of tlie uterus, Avhicli change is 
recorded readily by tlie tocograph. An example is reproduced in Fig. 3. 
The patient, E. E., Avas a primipara AA'ith a normal pehus. Her labor 
lasted only 14 hours, but the second stage consumed 5 horn's of it. She 
was dcIiA’-ered of a 4,150 gram infant at the outlet bA’- forceps. Tracing 
(ff). Fig. 3, AA'as made Avhen the cer\dx aa-rs dilated 2 cm. and before cau- 
dence of disproportion had developed. This tracing rcA'cals a normal 
tonus and contraction AA-aves of normal character and magnitude. 
Tracing {h) aa-rs made late in the second stage of labor and rcA^eals evi- 
dence of dispi'opoi'tion. This tracing sIioavs contractions of normal 
magnitude but an unusuall.v high tonus. Avhich is measured in terms of 
the distance of the aa-ra’C troughs aboA-e the l)a.sc line .seen at the ends of 
the tracing. 

Comment 

The number of patients foi'ining the basis for this studj" is small, 
but it AA'as un.sclectcd e.xcept for the fact that each patient happened to 
have her uterine motilitA- rccoi'dcd either befoic or during labor. 

No tocographic obscrA'ations are aA'ailable to indicate the iclativc 
frequenc.v Avith Avhieh unsatisfactoiy uterine motilit.v accomjianies labors 
not complicated by posterior positions of the ocei])Ut. Tlierefore, it can- 
not bo stated Avith certaintA' Avhether the ju'e.sent patients experienced 
laboi-s Avhich Averc of unusually poor quality. TJic impre.ssions have 
been gained, howcA'cr, that the incid(*ncc of pool' motilifj' in these 
l>atieuts Avas not greater than the average, and that their contraction 
l>atterns in gener.al Averc not of unusual cliaraclei'. In other Avord.s, it 
ai)peais; that posterior positions of tlie occiput are not nccc.ssarily accom- 
jianied Ija' uiK'Sitisfactor.v uterine motilitA'. 
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This stud}" emphasizes several facts. The anterior rotation of a 
posterior occiput does not depend uiion the quality, i.e., strength of the 
uterine contractions, or upon the size of the infant. If this is time the 
configuration of the pelvis in all probability plays the important role 
in directing the rotation of the occiput. 

A second observation concerns the effect of disproportion upon uterine 
tonus when uterine motilit}" is normal. The finding of a marked increase 
in tonus during labor should suggest to the obstetrician that he is deal- 
ing vdth a definite disproportion and, therefore, that he should be guided 
in his conduct of the patient’s labor by this finding. 

Summary and Conclusions 

1. Posterior jiositions of the occiput may be associated witli either 
a good or a poor motilit}", and there appears to be no unusual tendency 
for the latter to occur. 

2. The character of the motility before tlie onset of labor does not 
appear to determine the position of the occiput on engagement. 

3. Disproportion is a more important cause of failure of engagement 
of a posterior occiput than is poor motility. 

4. Poor motility is not the important factor in deteianining the direc- 
tion of rotation of an occiput which engages in the posterior position. 

5. In the presence of normal uterme contractions, disproportion re- 
sults in an abnonnal increase in uterine tonus. 
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THE VOORHEES BAG* 

H. A. Po^^^iR, B.S., M.D., AND H. W. EK^^NG, B.A., M.D., 
Pittsburgh, Pa. 

(From the Fevartment of Obstetrics, University of Pittshiirgh, School of Medicine, 
and the Elizabeth Steel Magee Eospital) 

I N AN efEort to evaluate the merits of the Voorhees hag we have re- 
■\dewed otir records for the 5%-year-period from Januai\y 1, 1938, to 
July 1, 1943. In this time there were 17,701 deliveries at the Elizabeth 
Sted Magee Hospital. The Voorhees bag was used 41 times for the 
following indications and with the enumerated results: 

CASES INDICATIONS FOR USE FETAL DEATHS MATERNAL MOItBIDITV 

9 Induction of labor 7 1 

2 Placenta previa 2 1 

3 Placenta ablatio 3 0 

G Fetal distress, due to cord complications 2 1 

19 Inertial labor 5 6 1 Maternal 

death 

2 Abnormal presentations 1 0 

The 20 fetal deaths on analysis show that 2 infants were nonviable, 
weighing 970 and 1,300 grams; 1 tvas an anencephalic; 2 were hydro- 
cephalics; on one other infant craniotomy was performed; 4 infants 
were premature, weighing less than 2,500 grams. In all instances the 
pregnancies were complicated by placental abnormalities- or toxemias; 
2 infants definitely and 3 probably had intracranial hemorrhages re- 
sulting from difficult deliveries. In 2 cases the cords were prolapsed 
on admission and in a third the cord prolapsed after a small bag used 
for induction was expelled ; 1 infant died during labor and was macer- 
ated at birth ; 1 infant prolialily died as the result of a severe nephritic 
toxemia in the mother. 

Wliether the Voorhees bag has a place in modern obstetrics is ques- 
tioned by many. In recent years its use has undoubtedly decreased 
and in some centei-s has been eliminated. We are of the opinion that 
it still has its place in the obstetric armamentarium but only under 
certain conditions and for certain specific purposes. 

The classic primary indications for the Voorhees bag as stated in 
the textboolis are: (1) to prevent bleeding, (2) to induce laboi’. and 
(3) to dilate or complete the dilatation of the ceiwix. 

We feel that in marginal placenta iirevia, or in partial placenta 
previa in multipai'as in Avhich delivery by the vaginal route can be 
carried out, simple rupture of the membranes is easiei-, safer, and more 
effie^t than introducing a bag. The cervix and lower uterine segment 
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in these cases is too friable to warrant any undue manipulation which 
might cause deep lacerations and hemorrhage. In the two cases in 
which a bag was introduced for placenta previa, the fetal mortality 
was 100 per cent, although heart sounds had been present. In one of 
these two cases a craniotomy was necessary to avoid lacerating the 
cervix, as too small a bag was introduced and dilatation was inade- 
quate for delivery. The other infant ivas slightly prematui’e, Aveighing 
2,450 grams. In both, the bleeding was controlled until the bag came 
out, at Avliieh time hemorrhage recurred. 

In placenta ablatio Ave find no use for the bag. The principle of 
treatment for this patholog^q AA'^hen vaginal deliveiy is to be under- 
taken, is to keep the uterus contracted, thus closing off uterine sinuses. 
A bag increases the size of the uterus, aaOuIg simple rupture of the mem- 
branes Avith evacuation of all possible fluid accomplishes the desired 
decrease in size. When pitoein is also given the uterus is kept rather 
constantly contracted and the termination of labor is expedited. Here 
again, AAuth the bag, the fetal niortalit}" Avas 100 per cent, but tAA^o 
infants Avere pi’emature and the heart sounds Avere absent in one case 
at insertion of the bag. The third infant AAms an aneneephalic. Pro- 
fuse hemorrhage occurred from the fetal head. The Voorhees bag aa'rs 
inserted to speed delivery as the hemorrhage Avas thought due to a par- 
tial separation of the placenta. 

As to the second primarj' indication, i.e., to induce labor, Ave are not 
in faimr of the use of the bag, except in certain rare instances; one of 
Avhieh AAmuld be the presence of a hj^drocephalic infant. If the head is 
in the pelvis, the cervix partially effaced and slightl}^ dilated, and no 
cephalopelvie disproportion existent, rupture of the membranes, fol- 
loAved by pitoein in small doses, is, Ave believe, the method of choice. 
If the ceiwix is not “ripe” for ruptui'e of the membranes, a complete 
medical induction aauH usually prepare it to meet the above require- 
ments. In nine patients labor Avas induced by insertion of a bag. Six 
liad toxemia. One fetus aa^s dead; one Avas definitely postmature, and 
one was a hydrocephalic monster. Only two infants surAUA^ed; mor- 
tality 78 per cent. Petal heart sounds AA'^ere absent in only tAVO of the 
toxemic eases prior to msertion of the bag and these babies Avere pre- 
mature, one being nonAuable. One of the infants died 48 liours post 
partum from intracranial hemoiThage. 

We belieA'e that the third primary indication, namely, to complete tlie 
dilatation of the cervix, is the soundest indication for the use of the 
Voorhees bag. In many of these imstances the Waters type extra- 
peritoneal cesarean section has been advocated. AVe, hoAvever, feel that 
tliis operation should be reseiwed for those eases in AA^hich eephalopehae 
disproportion exists and is complicated by mild or moderate infection. 
Tlie degree of potential or actual infection present in a uterus is ex- 
ceedingly difficult to eA’aluate. If one places an incision in a definitely 
infected uterus, tliat incision AA-ill inA’ai’iably become necrotic and AA'ill 
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form a focus in whieli organisms continue to multiply, thereby increas- 
ing the hazard to the patient. In frankly infected eases e^mn in the 
absence of cepbalopelvic disproportion, the Porro type section is the 
procedure of choice. In potentially infected eases without eephalo- 
pelvic dispi'oportion, we feel that an intact uterus is a safer uterus, and 
the Voorhees bag has a definite place in handling this type of pathol- 
ogy. Besides absence of cepbalopelvic disproportion one of the follow- 
ing pathological conditions should exist ; 

(1) Malpresentation, such as a face, transverse, or doi^ble footling. 

(2) Dj’-stoeia due to anomalies of expulsive forces or due to cervical 
pathology udth cessation of progress for a reasonable period after labor 
is established. By progress we mean descent, or increasing effacement 
or dilatation of the cervix. 

(3) Some threatening complication which necessitates rapid delivery 
such as a fulminating toxemia, amnionitis, or prolonged rupture of 
tlie membranes. 

(4) Some evidence of fetal distress or a prolapsed cord udth a 
viable baby. 

There were 27 cases in this group, divided as follows: 

CASES FETAIi PEATH 

Prolapsed cord 2 1 (Prolapsed cord on admission) 

Fetal distress due to cord interference 4 1 

Faulty presentation (transverse, face) 2 1 (Prolapsed arm and cord on ad- 

mission) 

uterine inertia 19 5 

The gross fetal mortality was 29.6 per cent and the corrected fetal 
mortality 18.5 per cent. Three infants were premature but all surmved. 

In the 19 cases of uterine inertia, the average length of labor was 
481/^ hours. The average length of time the bag was in place was lYo 
hours, 20 horu's being the longest period. There were 5 fetal deaths. 
One was a hydrocephalic, necessitating craniotomy. In 3 other cases 
(2 primigravidas) there was a relative cepbalopelvic disproportion re- 
sulting in “considerable difficulty” at delivery and ob\do\is intracranial 
liemorrhage in one infant. Two of these Avere breech presentations. 
The cervix was completely dilated by the bag before delh^ery was at- 
tempted. The fifth fetal death Avas also a breech presentation, in AA'hich 
the bag Avas removed after 11 hours, Avith the cervix dilated only 7 or 
S cm. The fetal heart sounds had disappeared. Beliveiw AA’as accom- 
plished 11 hours later. The 1 mateimal death of the sei'ies occurred in 
this group. This patient Avas a 20-year-old, emaciated, anemic, grav- 
ida V, Avho went into labor at 8 months, after haAung been in the hos- 
pital 4 days for observation. As the cervix Avas dilated only 3 cm. after 
17 hom-s of labor, a number 4 Voorhees bag Avas inseifed. Tliis Avas 
cupelled in 4y2 hours, following Avhich delivery by version and extrac- 
tion was performed through air incom])letely dilated ceiwix. A eer- 
A'ical laceration extending into the broad ligament resulted, A\ith hemor- 
rhage and deatli a few honns later despite hysterectomy. Bc-sides tlii.s 
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case there were five others in which too small a bag was introduced to 
permit delivery following its expulsion •\vithout further measures. 
These ' ‘ further measures ’ ’ were manual dilatation of the cervix, Dtihrs- 
sen’s incisions, craniotomy, Braxton-Hieks’ version and a two-day delay 
after which version was performed. 

In two instances the bag was unsuccessful: (1) FoUovdng insertion 
of the bag the fetal heart sounds slowed down so markedly that the 
bag was removed within 15 minutes of its insertion. The infant Avas 
stillborn. (2) A large enough bag after being in place 11 hours only 
dilated the cervix to 7 or 8 cm. 

To get satisfactory results Avith a Voorhees bag Ave feel that the pa- 
tient should be in labor and tlie membranes should preferably be rap- 
tured. The presence of a contraction ring is no real contraindication, 
for the displacement of tlie presenting part by the bag tends to over- 
come tins resistance so that deliver^’- can occur or be accomplished. 

Our technique for insertion and removal of the Voorhees bag is as 
f olloAVs : 

The patient is given an anesthetic and usually by palpation or occa- 
sionally by vision, a carefully folded bag is introduced through the 
cervix. The cervix must be dilated at least 2 cm. or easily dilatable to 
this point. We feel that a number 5 or 6 bag should be used, prefer- 
ably the latter. Most of our failures and the one maternal death in 
this series can be attributed directly to using too small a bag and secur- 
ing only incomplete dilatation of the cervix, necessitating manual 
dilatation or incisions to effect delivery. The bag is filled AAuth sterile 
AAmter, a bandage is attached to the stem and is brought betAveen the 
patient’s legs and over a pulley at the foot of the bed. A Aveight is at- 
tached. We usuallj’" use one pound and do not hesitate to increase it 
to tAA"o. Rectal examinations are performed as necessary. When the 
bag is about to slip through the cervix the patient is put on the delivery 
table and di’aped. An anesthetic is administei’ed and only Avhen the 
patient is anesthetized is the AA’^ater released and the bag removed, 
’i^ei’sion and exti’aetion is carried out in most instances. 

We realize that the bag has obvious disadvantages, namely, the need 
of anesthesia for insertion, operatiA’-e delivery, and possibility of infec- 
tion. Nine of the 41 patients in this series had a temperature of 100.4° 
P., or over for tAvo or more consecutive days folloAving delivery, exclud- 
ing the first 24 liours. One must remember, hoAvever, that Avhen tlie 
Voorhees bag is employed, the case is a complicated one and the 
operator is in trouble. 


Conclusions 

1. In the absence of ceplialopelA'ie di.sproportion, the Voorhees bag 
lias a definite place in modem obstetrics. 

2. Placenta previa, placenta ablatio, and induction of labor are not 
primary indications for its use. 
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3. Its chief use is to complete the dilatation of the cervix, in cases of 
inertial labor, when progress has ceased; when there is fetal distress 
from cord intei'ference, or when the cord is prolapsed and the baby 
viable ; when there is an abnormal presentation, or when deliv evy must 
be hastened dne to a threatening maternal complication. 

4. It should be used according to a set technique; a large enough 
bag should be employed to dilate the cervix adequately, and it should 
not be removed until the patient is anesthetized and readj' for delivery. 
The deliverj’’ should immediately follow in most instances. 

4709 Fifth Avenue 


Eamos, A. P., Albertelli, J. P., and Colombo, E.; The Value of Quantitative De- 
termination of Gonadotropin in the Diagnosis of Chorionepithelioma, Eev. ar- 
gent. de cien. med. 1: 8, 1943. 

The authors state that the maximum guarantees of early diagnosis of chorion- 
epithelioma are to be found through biologic tests. Since this neoplasm always 
secretes huge amounts of choriogonadotropins, the quantitative determination of 
these by-products, in the absence of pregnancy, is of utmost diagnostic impor- 
tance. For diagnosis the presence of at least 50,000 rat units per liter are required. 

The authors conclude that the existence of large amounts of gonadotropin is 
not essential if re-examinations of urine reveal an ascending curve following an 
abortion caused by a mole, or if a degeneration of the trophoblast is suspected. 
They carry out weekly estimates for at least two months, searching for 200 units. 
If this quantitative determination increases gradually to 500 or 1,000 units per 
liter the diagnosis can he established and treatment be instituted. 

Two outstanding cases which were followed by hysterectomy and pathologic 
substantiation of the tumor are mentioned in this article. 

CliAIE E. Foesojie. 

Matters, E. F.: Sulphonamides and Purulent Peritonitis, M. J. Australia 2: 85, 
1943. 

The author found that intraperitoneal sulfanilamide has proved most effective 
in cases in wliich the peritoneum has been infected. It is rapidly absorbed from 
the peritoneum within 24 hours. The gross pus must be removed before the 
powdered sulfanilamide is applied. The sulfanilamide does not appear to affect 
the healing of wounds or the normal state of the intestines. 


WiimtxVM Berman. 



MANAGEMENT OP THE CLIMACTERIC WITH ETHINYL 

ESTRADIOL- 

Robert A. Lyon, M.D., San Francisco, Calif. 

(From the Division of Oistetrics and Gynecology, University of California Medical 

School ) 

T he climacteric is a syndrome composed of hot flashes, vertigo, ir- 
ritability, moods of depression, tendencies toward obesity and 
toward hj^pertension, premenstrual tension, increased frequency of 
headaches, and insomnia. Less frequency, leucorrhea, arthralgia, and 
palpitation of the heart are observed. In varying degi’ees of severitj^ 
this syndrome has been noted in most women bj’- the age of fifty. The 
largest number of healthj^ climacteric women are but slightly affected. 
There are, however, gradations in severity such that a significant pro- 
portion are notably distressed by this pattern of symptoms. Efficiency 
appears to be decreased in the most severely affected. The object of 
this study is to determine the effect of ethinyl estradiol on the climac- 
teric women as evaluated by available objective and subjective criteria. 

Prior to the introduction of estrogen for the management of the 
severe climacteric syndrome, sedatives, tonics, thyroid and psycho- 
therapy have been utilized. The success of tliese measures has been 
notably limited, and during the past five yeara estrogen administration 
has become the treatment of choice for the severe case. Oral admin- 
istration was initially achieved by a nonphysiological estrogenic prep- 
aration, diethjdstilbestrol. In the effective dose range this preparation 
produced nausea in a suffieient number to invalidate its general em- 
plojunent. 

Inhoffen and Hohlweg^ prepared etJiinyl estradiol bj’’ means of alter- 
ing the seventeenth carbon atom in such a manner as to produce a sub- 
stance approximately fifteen times as active as estradiol, when given 
by mouth. Proliferative changes in the endometrium were obsen^ed by 
Clauberg and Ustun* following a dose of 56 mg. of this preparation 
which was given over a period of twenty days. Subsequently, Salmon 
and his associates® administered this substance to patients who had 
climactei'ic sj'mptoms, which resulted in marked relief. These workers 
noted that with relatively large doses tlie vaginal mucosa underwent 
changes tjqiical of estrogenic stimulation, liloreover, there were some 
instances of abdominal pain, malaise, chills, vertigo, nausea and vomit- 
ing, e^'en though enteric coated tablets were used. It was interesting 
to observe that when the preparation was dissolved in alcohol all of the 
jiatients reported disagreeable side effects. 

•Ethinyl estradiol tablets ivere donated by Schering: Corporation. Thl.s study wa.s 
aided by the Christine Breon Fund for Medical Inve.stiffatlon. 
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Ethinj^ated estradiol has been found to be effective following oral 
administration^-® The required dose has been determined to be quite 
small. The active portion apparently is slowly released from its ester, 
thus a continued effect is maintained. 

Procedure 

Unselected consecutive clinic patients who presented the sjTuptoms 
and physical findings of the clunacterie s^mdrome hpe been investi- 
gated by means of basal body tempei'ature determinations, ^ vaginal 
hydrogen ion concentration readings, and ordinarily endometrial biop- 
sies. When the patient continued to menstruate, the biopsy was taken 
during the fourth week of the cycle. Detailed subjective reports were 
recorded for one control cycle, follouang which the patients were given 
50 mierogram ethinyl estradiol tablets daily bj’’ mouth for courses of 
twenty-one days. Then there is an interval free from treatment.’ _ This 
free interval usually lasts for one week. Its purpose is to permit the 
regression of the endometrium and possibly to alloiv the estrin sensi- 
tive tissues to be restored to their optimal effectiveness. Moreover, 
during this interval, cyclic bleeding can occur. Half of the women 
found the seven-day interval too long since before it had been com- 
pleted there was a recurrence of hot flashes. Occasionally one of these 
who failed to satisfactorily carry through this seven-day interval with- 
out estrogen, was given additional tablets in such a manner that the 
therapeutic plan provided twenty-four days of treatment, then fol- 
lowed a four-day interval Avithout treatment. A modified human assay 
method along the line suggested by Freed® was carried out. In the 
Avell-advanecd climacteric, bleeding Avas infrequently seen, in AAdiich 
cases it Avas customarily scant in amount. In late climacteric cases, 
bleeding is not desirable. Because of this, the dose of ethinyl estradiol 
Avas occasionally loAvered to a subthreshold level Avhich Avas still effec- 
tive in preventing the vasomotor disturbances. 


Observations 

Forty-five Avomen Avith an average age of forty-six (range thirtj’’- 
cight to fifty-four) Avho complained of hot flashes and other climacteric 
symptoms for an average of 3 years, have been studied prior to treat- 
ment for a control cycle, and then through a number of estrogen treated 
cycles. These A'aried from three to tAventy-four per patient. Three 
hundred forty-eight treatment cycles compose the basis for this study. 
Control cycles shoAved evidence of ovulation in but eight, or 17 per 
cent of the patients although approximately 55 per cent of the A\-omeu 
continued to menstruate. Evaluation of ovulation for the control 
cycles Avas made by endometrial biopsies and basal body temperatures 
m tAventy-six patients, and in nineteen by basal bodv temperatures 
alone. Of the fifty-five per cent of the patients Avho continued to men- 
stiuatc, there Avas some degree of progestational cliange in the endo- 
metrium during the last half of the control cycles in 17 per cent. The 
remaining endometrial biopsies showed healthy eiidonietriuin Avith vaiA-- 
uig degrees of proliferation. The patients had an additional biopsv on 
completion of six months of treatment. None of these have shown 
liypevplasia of the endometrium developed during the neriod of in 
vostigation. " ut- 
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Study of the control cycles showed fluctuations in the frequency of 
the syndrome symptoms at various times, some of them not associated 
with ascertainable stimuli. The variability between patients also was 
relatively wide in the objective as well as the subjective standards for 
the syndrome. 

The symptoms and findings before and after treatment with minimal 
doses of ethinyl estradiol are summarized in numerical form in Table I. 


Table I. Fkequencv op CLijiACTEnic Symptom.s in Forty-Five Cases Prior to and 
Following Ethinyl Estradiol Treatment 


symptoms 

BEFORE 

NUMBER 

TREATMENT 

PER CENT 

FOLLOWING 

NUMBER 

treatment 

PER CENT 

Flashes 

45 

100 

1 

2.2. 

Sweating 

42 

93 

1 

2.2 

Irritability 

40 

89 

3 

6.6 

Insomnia 

34 

76 

2 

4.4 

Vertigo 

31 

69 

2 

4.4 

Depression 

30 

66 

0 

0 

Obesity trend 

24 

53 

_ 


Headaches 

22 

49 

4 

9.1 

Mild hypertension 

20 

44 



Menstrual irregularity 

12 

27 

2 

4.4 

Palpitation 

11 

24 

0 

0 

Leucorrhea 

10 

22 

3 

6.6 

Arthralgia 

10 

22 

0 

0 

Nausea 

1 

2 

5 

11. 


Nine per cent had headaches persist after this minimal treatment. This 
is in accord with the finding of Groper.'* Nearly seven per cent had 
nervousness and restlessness after treatment although the flashes were 
well controlled. Approximately two per cent of the patients continued 
to have flashes, although these were decreased in severity and frequency. 
Attempts to decrease the dosage to 20, 30, or 40 milligrams of ethinyl 
estradiol dail.y resulted in the reappearance of flashes in most patients 
who had been controlled vdth 50 milligrams. In patients who were 
accustomed to the occasional use of alcohol it was found that flashes 
ordinarily appeared the day following its use even though they had 
taken their customary dose of estrogen. However, doubling the dose 
as a pi’ophylactic measure on tliese occasions, tended to restrict the 
flashes completely. 

table n. Evaluation or Response to 0.00005 Gm. Ethinyl Estradiol Daily 


average 


1. Age at onset of flashes 46 years 

2. Duration of flashes at onset of treatment 3 years 

3. Duration of cyclic bleeding following treatment 5.0 days 

4. Disappearance of flashes after start of treatment , 3.8 days 

o. Onset of flashes following cessation of treatment 5.5 days 


In this series, as shown in Table II, tlie average dui’ation of treat- 
ment pi’ior to control of the flaslies was 3.8 days, while in subsequent 
cycles the average tt'as decreased to three days. Eesidual partial satu- 
i-ation t\jth the estradiol might account for tliis decrease. Upon com- 
pletion of a 21-day coui’se of estrogen tablets, it was noted tliat an 
average of 5.5 days (range one to twelve days) passed before the pa- 
tient reported recurrence of the flashes. 





LYON: ETHINYL ESTRADIOL IN THE CLIMACTERIC 


535 


The hydrogen ion concentration of the midvagina was estimated 
colorimetrically prior to therapy. The average reading was 5.3, whereas 
following three weeks of continnoiis treatment vdth ethinyl estradiol, 
the average reading decreased to 4.9. The ranges were 4.8 to 5.8 before 
treatment and 4.4 to 5.2 after treatment. However, many patients 
showed negligible change in pH even when the flashes Avere prevented 
as a result of the estrogen treatment. 

Bleeding rmder the influence of ethinyl estradiol therapy has lasted 
somewhat longer than in the nontreated individual. The range rmried 
from no bleeding days to durations of six days. One purpose of the 
cyclic use of estrogen has been to allow a free interval during which 
time menstruation may occur. Ethhiyl estradiol in the small dose used 
in this study does not ordinarily cause withdraAval bleeding in women 
past the menopause, and j'et it is effective in suppressing the distressing 
Ausomotor and emotional symptoms. In the menstruating group wliich 
included more than half of this series, bleeding during the treatment 
phase or during the AA^eek free from treatment, Avas not excesswe on the 
dosage employed. There Avere Amrying degrees of regularity but no 
instances of Avell-defined menorrhagia or metrorrliagia. 

AYhile employing a dose of 0.05 mg. of ethinyl estradiol orally each 
day for tlnee weeks, there has been an incidence of nausea in 11 per 
cent of the patients. This has been minimal and transitory. There ap- 
pears to be an increase in nausea AAuth increased doses of this hormone. 

Patients haAung some degree of hj’pertension seem to have greater 
unpleasant reactions from their climacteric or after estrogen with- 
draAval, tlian do the remaining patients. An arbitraiy level of 140/90 
under approximately basal conditions, on two occasions, has been ac- 
cepted as the criteria of hA'pei’tension in this study. 

Discussion 


Patients having unequivocal climacteric syndromes, such as those 
folloAAlng surgical castration, tend to reach an equilibriAmi after many 
months AAuthout treatment. When ethinyl estradiol has been admin- 
istered to these indiAuduals, hoAvcAmr, there seems to be less scA’cre dis- 
tress than otherAAuse obtained during the stabilization period. Control 
of vertigo, hot flashes, SAA'cating, headaches, the tendency tOAAurd liA'per- 
tension, and a tendency tOAvard obesity, together AAuth irritability, 
leucorrhca, insomnia, fatigability, numbness of extremities, and men- 
strual irregularity appeared to he aehicA'ed by means of quite small 
doses of this estrogen. The general condition and subieetive feelinn 
of filno.ss Avas reported by nearly every patient. 


Tlie average Anginal pH changes during ethinyl therapy seemed to 
Iiave significance in evaluating estrogenation as determined by the 
coloriinetric method. Although inconstant, they AA'cre of the order of 
magnitude of the noimal cyclic variation. There Avas a decrease of an 
aAurage of 0.4 in 1 lie midvaginal secretion observed during treatment 
AA-ith tins tn-eparation. HoAiuver, the hydrogen ion concentration seemed 
to be less sensitive than the subjective va.soniolor reactions in e.stimat- 
ing the response to the hormone treatment. 
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Control of the distressing vasomotor and emotional symptoms of the 
climacteric has been obtained 'noth this orally active and relatively 
ivell-tolerated estrogen. Minimal doses have been effective and side 
reactions few, none of them of severe degree. Probably the paucity 
of extraneous reactions is a function of the small dose employed, for 
when it was increased appreciably the number and incidence of reac- 
tions was greater. 

Summary 

The climacteric sjmdrome has been effeetivelj’’ managed in 45 patients 
through 348 e.ycles, by means of ethinjd estradiol treatment. This was 
given in the orally active enteric-coated 50 microgram tablets dailj^ for 
twenty-one da 3 ^s, followed I 13 ’' a ndthholding interval of a week’s dura- 
tion. Following six such cyclic treatments, the estrogen was again 
ivithheld, this time for a period of one month, and evaluation of the 
various components of the .s 3 mdrome was made. Continuation of tlie 
therapy was usuall 3 ’' indicated. It ivas not determined whether such 
esti'ogen treatment hastens, postpones, or has no effect on eventual 
symptomatic equilibrium. Transitoiy sequellae of mild degree occurred 
at some time during estrogen treatment in 11 per cent of the 45 con- 
secutive patients. 
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EOUTINE ORDER OF EXAMINATIONS FOR THE 
DIAGNOSIS OF STERILITY 

Walter W. Williams, M.D., Spkikgfield, IL^ss. 

(From ihe Springfield Eospital) 

O NE of the greatest obstacles to the comprehensive analysis of 
sterility in private practice is the time required by the phvsieian 
in making the necessary examinations and the consequent prohibithe 
cost to the patient. Abbreviated diagnostic studies or empiric treatments 
are as a whole economically, as well as scientifically unsound, and 
furnish no satisfactory short cut to a. comprehensive and well-founded 
sterility diagnosis. Patients are frequently encountered in private prac- 
tice who have spent as much as $200 to $1,500 for various treatments 
for sterility without a semblance of a diagnostic study such as here out- 
lined. It seems rather inexcusable. A diagnostic agenda may be con- 
siderably simplified by grouping the various examinations in a sequence 
that is most advantageous both from the diagnostic point of view and 
the time consumed. To accomplish this, it is necessary that the basic 
diagnostic examinations of both partners shall be conducted together, in 
a manner that one complements the other. If not, the picture is apt to 
be too incomplete to form a basis for a sound diagnosis and prognosis. 

The tabulation which follows lists the various examinations in the 
order ordinarily conducted. References are given to various special 
technical procedures involved. The entire diagnostic workup requires a 
single visit by the husband and four visits by the wife. These four 
visits are usually scattered over a period of three or four months, partly 
because of therapeutic considerations and partly because examinations 
and records over a period of several months usually form a much better 
basis for a diagnosis and prognosis than is possilile ^ith a more ab- 
breviated study. 

Economies in the time required for the examinations are introduced 
whenever iiossible. For Section II, the hirsband and wife are given a 
morning appointment for the same day, thus permitting all the labora- 
tory work of this section for both jiartncrs to be gotten under way or 
completed in a single morning. A single sample of blood, some of which 
is oxalated, permits a complete blood examination, sedimentation rate, 
corpuscular volume, AVassermann, determination of Rh factor or other 
tests with the expenditure of only 3 or 4 minutes’ time out.side the 
laboratory work. Tlic urine is examined wliile the patient is resting for 
the basal metabolic rate and if there is any sugar in the urine, part of 
tlie blood sample may be used for a fasting blood sugar detei-mination. 

It is usually best to make no pelvic examination at the time of the 
general medical survey, but rather to defer this to appointments when 
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Table I. Type op Examinations for Sterility and Order of Conduct* 


SECTION I. Bottle specimen of semen brought to office by patient first month of 
diagnostic survey. Patient’s presence in office not required. 

Observations on semen : i-6> s 

1. Amount and physical characteristics. 

2. Motility and degree of motility. 

3. Density of spermatozoa (number of spermia per cu. mm.). 

4. Differential. Type and ratio of pathologic spermatozoa. 

'In individual cases, special circumstances may make it advisable to alter the 
order given here, but it is usuallj' best to complete any section in its entirety if any 
of the tests in it are to be done. 


SECTION II. Visit by both husband and wife. 

Time of examinations — first month of diagnostic survej'. 

Husband: Length of office visit — 3 hours. 

1. Urine examination. 

2. Basal metabolic rate.i. ~ 

3. Complete blood examination. 

4. Blood for Wassermann test. 

5. Blood for Rh factor determination if history of miscarriages.s 

6. Anamnesis.io 

7. General physical examination.io 

8. Examination of prostatic smear, including Gram stain.i, 5 

Wife: Length of office visit — 3 hours. 

1. Urine e.xamination. 

2. Basal metabolic rate.i. s, 7 

3. Complete blood examination, including sedimentation rate if 
history of pelvic inflammatory disease or of any chronic infec- 
tion. 

4. Blood for Wassermann test. 

5. Blood for determination of Rh factor and anti-Rh factor if 
historj' of miscarriages.o 

G. Anamnesis.io 

7. General physical examination (without pelvic examination). 

8. Instruction on ovulation timing, basal body temperatures, vag- 
inal smears,* and other means by which the time of ovulation 
may be determined. This includes the making of proper graphs 
or charts.i. 7, ii, 12 , is, if, is 

9. Discussion of the general principles of the treatment of sterility 
and of the routine handling of the sterility problem. 

'Patient is instructed to take smears on the sixth, twelfth, and twenty-second daj- 
of cycle and day of thermal shift, or at other appropriate intervals. 


SECTION in. Visit by wife. 

Length of office visit — 30 to 40 minutes. 

Time of appointment, tenth to fourteenth day of cycle — second month 
of survey. 

Scope of e.xaminations and order: 

1. Urethral and cervical smear — Gram stain. 

2. Vaginal hanging drop if abnormal vaginal discharge. Examined 
for trichomonads. 

3. Vaginal and cendcal pH.* 

4. Low and high cervical postcoital examination for spermatozoa 

(5 to 15 hours postcoitus). 1 . 10 

5. Vaginal smear for glycogen (stained with Lugol’s solution ). 21 
C. Vaginal smear stained for comification of vaginal epithe- 
lium. 1 . 13, 14, l.'i 

7. Pelvic examination. 

8. Schiller’s test.i. i® 

9. Intrauterine postcoital examination.!!, is 

10. Measurement of height of fundus with uterine sound. 

11. Uterine insufflation.i®. 20 

•BDH Universal Indicator or Gramercy Range Finder — Eimer-Amend. 
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SECTION IV. Visit by vrife only. 

Length of office visit — about 30 to 40 minutes. j! Md 

Time of visit — third month of survey at fertile phase of cycle. 


Order of examinations; 

1. Pelvic examination. 

2. Vaginal and cervical pH. 

3. Vaginal smear stained for comification. 

4. Sperm penetrability.* _ _ 

5. 0.5 to 0.7 c.c. of husband’s semen injected into the cervix. 
(Semen sample not more than 30 to 60 minutes old.) 

6. Intracervical and intrauterine fluid examined for spermatozoa 
after a lapse of 30 minutes. 

7. Eecheek of semen analvsis from bottle specimen remaining after 


insemination. 


‘Sample of mucus transferred from cervical canal to microscopic slide, Fene- 
trabiiitv to spermatozoa tested by bringing a drop of semen In contact witli mucus 
and observing under tiie microscope the amount of penetration of mucus. 


section V. Visit by wife only. 

Length of office visit — 20 to 30 minutes. 

Time— Usually twentieth to twenty-sixth day of cycle of third or fourth 
month of diagnostic survey. 

1. Vaginal and cervical pH. 

2. Vaginal smear stained for comification. 

3. Low and high cervical postcoital examination for spermatozoa. 

4. Pelvic examination. 

5. SchilleT’s test. 

6. Intrauterine postcoital examination. 

7. Endometrial biopsy .22 


section VI. Resume and correlation of all findings on special analysis sheet given 
for both husband and wife; 

1. Primary diagnosis. 

2. Contributing factors. 

3. Prognosis. 

4. Treatment applied. 

5. Treatment recommended. 


the wife is to be on tiie examination table for other purposes, such as 
outlined in Section III, IV, and V of the diagnostic survey. "While the 
anamnesis is being taken, the routine blood examination is completed 
by the technician and the basal metabolic rate calculated. This permits 
the utilization of information gained from the laboratoiy ivork while the 
patient is still in the office and avoids many repeat visits which might 
otherwise interfere seriouslj^ vdth the time needed for other eases. 

The entire program can be readily canled out in a properly equipped 
physician ’s office. No hospitalization is required. Usually a better diag- 
nostic workup is obtained if all of the studies are conducted by a single 
physician who is particularly interested in the sterility program rather 
than referring the patient from one specialist to another, many of whom 
may have little or no interest or experience in the sterility problem as a 
whole. 

Regardless of the group of tests decided upon as constituting a 
imnimal diagnostic sterility agenda, the proper arrangement of examina- 
tions will not only facilitate their conduct but will permit a much more 
comprehensive analysis and a better understanding of the sterility 
problem than could otherwise be possible. 
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The omission of such basic tests as those dealing with ovular and 
spermatic pathology is not uncommon in sterility surveys, and when 
these or other important basic observations are omitted, a reliable diag- 
nosis is unlikeljL Usually, a little advance planning will avoid such 
omissions without any material increase in time or expense to either 
patient or phj^sician; and in all but a veiy small percentage of cases 
that present some special diagnostic problem, routine examinations for 
the diagnosis of sterility will be found both praetieable and adequate. 
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BREECH PRESENTATION IN THE ELDERLY PRIMIPARA 

John W. Walsh, M.D., and Katherine Kuder, M.D., New York, N. Y. 
(From the Department of Obstetrics and Gynecology of Cornell University Medical 
College and the JVcio YorJc Hospital) 

B reech presentation has been the snbjeet of numerous contributions 
in the recent literature, but specific attention has seldom been di- 
rected to this tjTie of presentation in the elderly primipara. There have 
been fifty-five elderly primiparas with primary breech presentations de- 
livered on the indoor service of the Woman's Clinic of the New York 
Hospital from September 1, 1932, to May 31, 1943. It is the purpose 
of this paper to review these cases in detail and to give a report of the 
results found. 

In this clinic, a woman thirty-five years of age or over, delivered for 
the first time of a viable infant, is considered an elderly primipara. 
During the period of ten years and eight months represented in this 
study, there were 813 elderly primiparas with viable infants in 29,683 
deliveries, an incidence of 2.74 per cent. The incidence of breech pre- 
sentation in these 813 elderly primiparas is 6.76 per cent. The inci- 
dence of breech presentation in the clinic as a whole is 4.72 pel' cent. 

In the group of 55 patients studied 40, or 72.7 per cent, were primi- 
gravidas. Nine of the remaining patients had previously had induced 
abortions, and six had had spontaneous abortions. The number of pre- 
vious pregnancies were from one to three except in one instance ivhen 
the patient gave a histoiy of five induced abortions. The 55 patients 
had a total of 84 pregnancies, 29 or 34.6 per cent of which terminated 
in an abortion or miscarriage which is a somewhat higher incidence than 
the usual figure of 20 per cent quoted in the literature. In the' entire 
group only one woman gave a histoiy of relative infertility. 

The average age for the 55 patients was 36.9 years; the oldest patient 
in tlie study was 42 years. There- were 20 private patients, giving an 
incidence of 36.4 per cent. One patient was colored. There ivere four 
sets of twins ; the first infant in three sets presented as a breech and in 
the other set both infants presented as breeches. It is interesting to note 
that only two, or 3.6 per cent, of the patients delivered on the expected 
date; 22, or 40 per cent, delivered before, and 31, or 56.3 per cent, after 
the expected date. The variations from the expected date of delivery 
were from 60 days before to 30 days after. However, 34 patients, or 
61.8 per cent, delivered within a two-week period before or after 'the 
expected date. A study of the pelves in the 55 patients shoived an inci- 
dence of 12.7 per cent of contracted pelves as compared to 11.02 per 
cent in the clinic as a whole. 
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The following table shows the frequency of antepartum complications 
of pregnancy in this group as compared with the incidence in the clinic 
as a whole. 


Complication 

Incidence 

ELDERLY PRIMIPARA WITH 

BREECH PRESENTATION 

PER CENT 

TOTAL 

CLINIC 

PER cent 

Myoma uteri 

7.2 

1.9 

Pyeloureteritis 

1.8 

1.3 

Bleeding in last trimester 

1.8 

2.3 

Toxemia 

14.4 

11.2 

Mild pre-eclampsia 

7.2 

4.6 

Hypertensive disease 

3.6 

1.2 

Unclassified 

3.6 

1.8 

Other types 

0.0 

3.6 


Prom this table it is evident that the complications of toxemia and 
myoma uteri are met witli more frequently in tlie elderly primipara 
group. No patient in this series had sypliilis or gave a history of any 
venereal infection. 

In this group of 55 patients, 39, or 70.9 per cent, delivered vaginally. 
The average duration of labor was 23.8 hours, the shortest labor being 
2% hours and the longest 86% hours. Labor was prolonged (30 hours 
or more) in 21.8 per cent of the cases. In the clinic the incidence of 
prolonged labor is 9.9 per cent. Sixteen patients, or 29.1 per cent, were 
delivered by cesarean section. Seven of these patients had some labor 
prior to the operation, the avei-age duration bemg 9.4 hours. 

A study of the type of the breech presentation shows that frank breech 
is the most common, 62.5 per cent. Double footling occurred in 10.7 
per cent of the eases, single footling and complete breech in 3.4 per cent, 
respectively, and in 20 per cent of the eases the type was not specified. 
The most frequent position of the breech was LSA (32.7 per cent) ; 
ESA occurred in 27.3 per cent of the eases, and LSP and ESP made 
up 12.6 per cent of the cases. 

Premature rupture of the membranes wa.s noted in 40 per cent of the 
cases. This means the membranes ruptured before or coincident with 
the onset of labor. In the clinic a .study of 4,250 full-term and prema- 
ture deliveries of all types showed that tlie membranes ruptured prema- 
turely in 36.1 per cent of the cases. In Westman’s series of 993 breech 
deliveries, the incidence of premature rupture of the membranes was 
32.8 per cent. In spite of the fact that 40 per cent of the patients had 
premature rupture of the membranes, there were only two patients who 
developed a puerperal infection. There were no instances of intra- 
partum infection. 

An analysis of the tj-pes of analgesia used in tlie 55 patients shows 
that nembutal, scopolamine, moi-phine and rectal ether were used either 
alone or in combination. However, 30.9 per cent of the patients received 
no analgesia. The anesthetic admini-stered at the time of delivery was 
nitrous oxide, oxygen and ctlier in 83.6 ])er cent of tlie cases; the re- 
mainder had open drop ether or local, and two patients had no anesthetic. 
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The following table shows the type of delivery of the 55 patients. 
Piper forceps to the aftereoming head were used in 21.4 per cent 
of the breech extractions, while in the clinic as a whole, the incidence 
is 14.9 per cent. (External version is not a practice in this clinic.) 


TYPE OP 

DELU'ERY 

NUMBER OF CASES 

INCIDENCE 

PER CENT 

-Breeeh extraction 


26 

47.3 

Decomposition witli 

breech extraction 

11 

20.0 

Spontaneous 


1 

l.S 

Duhrssen’s incision 

with breeeh extraction 

1 

1.8 

Cesarean section 


16 

29.1 


Total 

55 

100.0 


The most outstanding fact in the table is that cesarean section was per- 
formed in 16, or 29.1 per cent, of the eases. The incidence of cesarean 
section in the clinic as a whole is 2.3 per cent, and the incidence of sec- 
tion for the indication of breech presentation is 0.51 per cent. The in- 
dications for cesarean section in the 16 eases were as follows ; 


Acute yellow atropliy of the liver 
Contracted pelvis 
Myoma uteri 

Premature rupture of the membranes 

Five-year sterility and premature rupture of membranes 

Previous cerebral accident 

Breech with extended head 

Large breech, contracted pelvis 

Breech presentation 

Total 


1 

4 

3 

2 

1 

1 

1 

1 

2 

16 


A post-partum hemorrhage occui’red in one of the 55 patients and a 
manual removal of the placenta was performed. The total morbidity 
in the^ series was 18 per cent as contrasted to 9.9 per cent, the total 
clinic incidence. Premature rupture of the membranes did not appear 
to be a causative factor in the development of puerperal morbidity, as 
only two in the 10 febrile cases gave a history of premature rupture of 
the membranes. Three patients had pyeloureteritis, the febrile puer- 
perium in the others being due to intrauterine infection. There were 
two maternal deaths, giving an incidence of 3.6 per cent. The mortality 
rate in the clinic as a whole is 0.198 per cent. Both of these patients 
died of generalized peritonitis. One was age 38, delivered after ITVa 
loui^ of labor by low flap cesarean section, the indication being a con- 
tracted pelvis with a large infant. Death occurred on the seventh post 
operative dy No autopsy was performed. The other patient was a-e 
3b, delivered by classical cesarean section with acute yellow atrophy of 

* JT “ days later. A^psy 

t'al attlSS pentomtK, fatty degeMration of the W and par- 

There were seven infantile deaths in this series fri^dno- „ 

of gross infantile mortality of 12.5 per cent. The incidence in the totS 
clinic for breech presentation is 13.1 per cent. One of the infants, the 
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second twin of the only instance of both infants being primary breech 
presentations, weighed 1,570 grams; four weighed between 3,000 and 
3,999 grams; and two weighed over 4,000 grams. 

The distribution of the weights of the 56 infants (this includes the 
only second twin presenting by breech) was as follows ; 

1.500 to 2,499 grams 9 

2.500 to 3,999 grams 41 

4,000 or over grams 6 

The smallest infant in the group weighed 1,570 grams and the largest 
4,790 grams. The average weight for the full-term infants was 3,344 
grams in comparison with 3,350 grams for the total clinic. It is the 
opinion of some writers that tlie elderl 3 '^ primipara tends to have a larger 
infant. 

Two of the infant deaths occurred in patients giving a historj^ of pre- 
mature rupture of the membranes, and at autops.y the findings sug- 
gested death was due to asphj^xia. In three of the fetal deaths the 
mother had received no analgesia during labor. AVhen the histories of 
the seven infantile deaths are carefulty studied, it is noted that all were 
delivered by breech extraction. Five of the deaths occurred in preg- 
nancies in which labor started two weeks or more past the expected 
date of confinement, the infants weighing 3,500 grams or over. Labor 
was desultorj^ and prolonged in these five cases and in two of these a 
A^oorhees bag was inserted to stimulate labor. Three infants were 
autopsied and the findings were : in the first, multiple small araclinoid 
hemorrhages; in the second, cephalhematoma and tentorial teal’s; and 
in the third, subcutaneous and petechial hemorrhages. Six of the in- 
fants were deadborn and macerated at deliver}’, the seventh one died of 
prematurity, shortly after birth. Tlie fetal lieartbeat was lost in three 
instances in the first stage of labor, in one case just before deliver}’, and 
in three others before the onset of labor. Among the 49 infants dis- 
charged well, only one had required resuscitation following delivery, one 
infant had a subarachnoid hemorrhage, one had a fractured humerus, 
and one developed hemorrliagic disease. 

Discussion 

The elderly primipara with a breecli presentation at term is a serious 
problem that requires careful study of the patient. Accurate pelvic 
measurements should be obtained and x-ray pelvimetry employed when 
possible. AVlien the patient is to be delivered vaginally it is not ad- 
tysable to interfere with the progress of labor b}’ attempts to speed it 
up. The most luisatisfactory types of labor and poorest results occurred 
in patients delivering two weeks or more past the expected date of con- 
finement. Elective cesarean section is favored in eases of a large infant, 
patients overdue two weeks or more with a large infant, and when there 
is a history of sterility or of repeated spontaneous abortions. Cesarean 
section should not, as a rule, be the operation of choice when there has 
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been a desultory type of labor with premature rupture of the mem- 
branes or after vaginal manipulation. If a section must be done. in 
such eases, the extraperitoneal type should be performed. 

Conclusions 

1. The incidence of breech presentation in elderly primiparas is 6.76 
per cent as compared with 4.72 per cent, the incidence of breech pres- 
entation in the clinic as a whole. 

2. The incidences of toxemia and myoma uteri are increased in the 
elderly primipara group, being 14.4 per cent and 7.2 ijer cent, respec- 
tively, as compared to 11.2 per cent and 1.9 per cent for the same compli- 
cations in the total clinic cases. 

3. Premature rupture of the membranes occurred in 40 per cent of 
the elderly primipara group, while in the clinic as a whole it occurred 
in 36.1 per eelit of the eases, 

4. There were two maternal deaths in this group of 55 elderly primi])- 
aras, giving an incidence of 3.6 per cent for maternal mortality. Both 
of these patients had a cesarean section, the indications being con- 
tracted pelvis with a large infant and acute yellow atrophy of the liver, 
respectively. The final diagnosis in each patient was generalized peri- 
tonitis. 

5. The incidence of gross infantile mortality was 12.5 per cent. 

6. Cesarean section is indicated in the elderly primipara with breech 
presentation associated with any one of the following; Large infant, 
contracted pelvis causing dystocia, myoma irteri, patient two weeks or 
more past term with a large infant, repeated spontaneous abortions, 
or a history of sterility. 



GRANULOMA PYOGENICUM OP THE CERVIX 

Robert P. Morehead, M.A., M.D., W. E. AVoodruff, M.D., and 
\Y. C. Thomas, M.D., Winston-Salem, N. C. 

(From the Department of Pathology of the Bowman Gray School of Medicine of 

Walce Forest College) 

G RANULOAIA pyogenicum of the skin is not a rare disease, and 
occasionally the condition occurs on the lips, tongue and buccal 
mucosa. Rarely the conjunctiva, bladder or other mucosal surfaces are 
involved. Reasoning along anatomical and physiological lines, one 
would expect to find cases occurring in the eeiwix and vagina, but a 
careful search of the gynecological literature reveals no reference to 
this condition. A tj’pical ease of granuloma pyogenicum involving the 
cervix uteri and associated ivith a marked decidual reaction appears 
therefore to warrant a brief report. 

The disease was first described in 1897 by Poneet and Dor,^ who 
designated the condition "botryomyeosis humaine.” This name was 
given it because of the similarity of certain mulberry-like masses found 
in the tumors to those which had been described by Bollinger in the 
inflammatory scrotal tumors which fi’equently follow castration in the 
horse. It was later sho-wn that the mulberry-like masses are not con- 
stant in the lesions of this disease and that the most likely causative 
agent is the ordinaiy Staphylococmts axtreus. In 1904 HartzelP pro- 
posed the term “granuloma pyogenicum,” which has been genex’ally 
adopted in the deimatological literature. 

Granidoma pyogenicum is a localized . disease of organs covered by 
squamous epithelium, and not infrequently it follows slight trauma. It 
is seen most frequently on the hands, fingers, feet, face and buccal 
mucosa. The lesions are usually single and consist of sessile or peduncu- 
lated bright red, inflammatory tumors which Amry in diameter from a 
few millimeters to about 3 cm. They bleed easily and not infrequently 
emit a foul odor.^ 

The process begins in the subepithelial comiective tissue and is char- 
acterized by the formation of ordinarj^ granulation tissue Avhieh rapidlj' 
elevates the epithelium in such a manner as to form a small nodule or 
tumor on the siu’faee. As the disease progi’esses, the epithelium is 
destroyed and granulation tissue grows above the surface, forming a 
sharply demarcated inflammatoiy tumor.’* The lesions are fully formed 
in the course of a few Aveelis after their inception. 

Tlie sldn lesions can be completely cured by Avide excision or b.y the 
use of carbon dioxide snoAV. Large tumors are usually treated Avith 
roentgen rays, lioAvever, since the lesions are A^erj" radiosensitive. 
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Since the tumor of the cervix which we are reporting is identical in 
every respect mth the classical eases of granuloma pjmgenicum occui’- 
ring on the skin, a more detailed description of the microscopic anatomy 
•will he given in the case report. 

Case Report 

A 21-year-old white, married female consulted Dr. J. L. Pressly of 
States-idlle, N. C., on Augmst 2, 1943, requesting prenatal care. Her 
menses had been established at the age of 12 years and occurred every 
twenty-eight, days, with a duration of five days. There had been one 
previous pregnane.y, which was normal in eveiw way and terminated 
vuth. the delivery of a normal baby in February, 1942. 

Her last menstrual period was on Dec. 26, 1942, and her prenatal 
course was uneventful until klarch, when she noted slight vaginal bleed- 
ing. Examination at that time revealed nothing of consequence, and 
the source of the blood was not established. The bleeding ceased 
spontaneously in a few days and did not recur until September 13, 
when she began to bleed pofusely. She consulted her physician, who 
found a rather brisk flow of bright red blood coming from the vagina. 


Fig. 1. — The entire lesion. A. The inflammatory tumor. B. Stalk of tumor 
cidual tissue. D. Squamous epithelium. (xl3.) 


G. De- 



\ agmal exaiuinatiou by Dr. T. V. Goode revealed, on the posterior lip 
of the cervix, a bright red growth which was elevated about 8 mm 
above the surface and measured 1 cm. in diameter. It was excised 
widely, placed ui 10 per cent formalin solution, and sent to this labo- 
ratoiy for examination. 


The patient was delivered on September 13, and had an uneventful 
puerperium with no evidence of recurrence of the lesion. 

Microscopic Examimtion : 

Sections through the entire mass (Fig. 1) show a pedunculated tumor 
ig. 1-A) possessing a rather broad stalk (Pig. 1-B) which is con- 
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tinuoiis Avitli irregular accumulations of elironically inflamed decidual 
tissue in the deeper portions of the cervix (Fig. 1-G). On either side 
of the stalk is a small piece of stratified squamous epthelium (Fig.~l-D), 
■which noAv occupies a vertical position. One gets the impression of 
epithelial elevation, folloived by destruction and extensive growth above 
the surface. The inflammatory tumor is composed of prominent and 
numerous capillaries surrounded by proliferating fibroblasts, neutro- 
philes, plasma cells, monocytes, lymphocytes, eosinophiles, mast cells 
and fibrin (Figs. 2 and 3). The neutropliile is the predominating cell, 



Fig. 2. — Granulation tissue and inflammatory cells. (X90.) 





Fig. 3.— Same as Fig. 2. (X320.) 
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and many yonng forms are present. On the surface, the tissue has 
become necrotic and large numbers of neutrophiles in all stages of 
degeneration are present. The capillaries radiate from the stalk to 
the periphery of the lesion and are filled with inflammatoiy cells. 

The stalk of the tumor is composed of smooth muscle and collagenous 
connective tissue, along with numerous blood vessels and large accumula- 
tions of plasma cells (Pig. 4). Many of the latter are multinucleated, 
while others can he seen in the various stages of mitosis. The stalk is 
continuous ndth irregular sheets of decidua which are infiltrated by a 
moderate number of plasma cells and neutrophiles (Fig. 5) . 
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Pig’. 4. Plasma cells. Note that several are multinucleated. (X320.) 
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Figr. 5. — ^Decidual tissue. (XS20,) 
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Comment 

This ease is of interest for several reasons. In the first place, it 
affords an opportunity to studj'- thoroughlj’- a heretofoi’e luirecognized 
cervical disease. Secondl}’’, it presents an additional example of a 
I’ather pronounced decidual reaction in the cervix, which is of extremely 
rare occurrence. It is of interest still further since it affords an 
opportunity for speculation as to a possible relationship between the two 
processes. 

We are unable to state with certainty that any relationship exists 
between granuloma pyogenicum of the cervix and pregnancy. However, 
the imbibition of the cervical tissues associated vuth pregnancy may 
provide a more fertile soil for the staphylococcus, which, in all prob- 
ability, is the causative agent in this condition. Latzko® has pointed 
out that, although frank decidual reactions in the eerwx are extremely 
rare, they are sometimes observed in connection with markedly inflamed 
polyps. It is possible that many of the polyps reported in this con- 
nection represented in reality examples of granuloma pyogenicum 
which had been wrongly diagnosed. This erroneous diagnosis may have 
been due to the examiner’s unfamiliaiit.y with the disease, or to the 
condition of the specimen at the time of its arrival in the laboratorJ^ 
The diagnosis of granuloma pyogenicum should be made clinically, for 
the lesions are very characteristic. If the pathologist is fortunate 
enough to receive the entire tumor, the microscopic picture is also 
pathognomonic, but if the specimen is received in a fragmentaiy or 
distorted condition, the diagnosis is likely to be missed. 

Conclusions 

A case of granuloma pyogenicum occun-ing in the cervix uteri and 
associated with a pronounced decidual reaction in that organ is reported. 
It is probable that the condition is of fairh^ frequent occurrence, is 
closely related etiologically to the cervical softening of pregnancy, and 
is especially likely to appear in the rare cases of gestation which arc 
associated with a frank decidual reaction in the cervix. 
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ECLAMPSIA, OEREBEAL ABSCESS AND HEMORRHAGE- 

S. Leon Israel, M.D., and Bernard J. Alpers, Philadelphia, Pa. 

(From the Department of Ohsteirics and Gynecology, School of Medicine, University 
of Tennsylvania, and the Department of Neurology, Jefferson Medical College) 

E clampsia, the convulsive toxemia of pregnancy, is characterized 
by the appearance of edema, hypertension, albuminuria, and con- 
vulsions in a preg-nant, parturient, or puerperal woman previously free 
from such sjmiptoms. The etiology of this acute toxemia which has, in 
the course of time, been ascribed to all manner of causes, both maternal 
and fetal, is still nebulous. Inasmuch as commlsions and coma are an 
integTal part of the disorder, the differential diagnosis must often in- 
clude the consideration of intracranial lesions of inflammatory, neo- 
plastic, and vascular origin. The clinical confusion is heightened by 
the fact that the recurring eclamptogenic convulsions may take on a 
more localized than a generalized character because of the secondary 
occurrence of cerebral hemorrhage. The latter is found in approxi- 
mately 10 per cent of the patients djdng from eclampsia. 

The following ease histoiy illustrates the pitfalls that may be en- 
countered in the differential diagnosis of eclampsia and raises a ques- 
tion concerning the improbable etiologic relationship of eclampsia to a 
space-taking lesion of the midbrain. 

Mrs. S. R. (St. Luke’s and Children’s Medical Center No. 17271), 
white, schoolteacher, twenty-seven years of age, thirty-two weelis’ preg- 
nant, was admitted to the Hospital during the evening of February 2, 
I&IS, because of a sudden convulsion followed by coma. 

The patient had first come tuider obseiwation three years eai'lier, in 
1940, when she sought contraceptive adAUce. It is significant that, at 
that time, the patient had complained of recurrmg headache of several 
montlis’ duration, a complaint which persisted and Avas subsequently 
attributed to “chronic sinusitis.’’ Except for this long-standing his- 
tovy of headache and an appendectomy at the age of 17, the patient’s 
past medical background held no special interest. A planned preg- 
nancy Avas initiated during the summer of 1942, the last menstrual 
pei-iod occurring on July 1. The progress of the pregnancy was normal 
and uneventful, both as reported by the patient and as observed dur- 
ing office examinations on September 15, October 13, Novemlier 10, and 
November 24. The blood pressure, Aveight increment, urinalysis,’ and 
uterine enlargement Avere perfectly nonnal at each of these visits; the 
blood Wassermann reaction was negative. On November 28, at app’roxi- 
inately the tAventy-second Aveek of gestation, the, patient Avent to Florida 
for ten Aveelis, during AAdiich period she visited a. physician and Avas pro- 
nounced Avell on three occasions. 

The patient returned to Philadelphia during the afternoon of Pebru- 
2, 1943, stating that she had begun to suffer increasingly seA'ere 
headaelie and edema tAvo days earlier. Three hours after her liome- 
commg, she experienced a sudden convulsion, described as “general- 
izcd ' b y lay AAntnesses, and subsequent coma of one hour’s dui'ation. 

‘Presented at a meeting of the Philadelphia Obstetrical Society, October 7. 1043. 
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Diu-ing the latter period, she was seen by a physician who noted the 
presence of almost universal, pitting edema and found the blood pres- 
sure to be 164/118. 

At the time of hospitalization, 8 p.m., February 2, the patient was 
conscious, exhibited evident edema of the face and limbs, had a blood 
pressure of 148/112, and complained of headache. A specimen of urine, 
obtained by catheterization, showed a dense cloud (four plus) of al- 
bumin. The uterus extended to three fingerbreadths above the umbilicus, 
the presentation was a vertex, and fetal heart tones were clearly audible. 
The treatment administered on admission included 10 c.c. of a 20 per 
cent solution of magnesium sulfate intramuscularly, 100 c.c. of a 50 
per cent solution of glucose intravenously, one-quarter gxain of mor- 
phine sulfate hypodermieallj’-, a soapsuds enema, gastric lavage until 
clear, and 2 ounces of a saturated solution of magnesium sulfate orally. 
Despite an evident oliguria, the patient improved during the night — the 
edema was notablj^ less, the blood pressure fell to 136/106, and the 
headache was alleviated. Labor, induced by rupture of the mem- 
branes, began at 6 p.jM., February 3, was normally progressive, and 
was terminated 15 hours later — 9 a.m., Febniary ■L— %vith the spon- 
taneous birth of a living, male child in very poor condition. The baby, 
15 inches in length and 2 pounds, 12 ounces in weight, lived but one hour. 

The patient’s immediate post-partum course was afebrile and, aside 
from the frequent complaint of headache of the left frontal area, was 
uneventful. The daily blood pressure readings ranged between 100/70 
and 140/90, the albuminuria disappeared, and a complete laboratoiy 
survey of the blood chemistry and blood count revealed no abnormal- 
ities. Thorough examination of the nasal sinuses failed to reveal signs 
of infection as a cause of the persisting headache. The patient was out 
of bed on the ninth post-partum day, February 12. That evening she 
appeared to be abnormally drowsy. The follovdng day, Febniary 13, 
the patient’s headache was more severe, wealmess of the right arm was 
noted, and drowsiness was evident. A day later, February 14, a neuro- 
logical examination disclosed slight nuchal stiffness, bilateral Eernig’s 
sign, and a definite hemiparesis of the right side. The clinical impres- 
sion, then, was that the patient had either a moderate subarachnoid 
hemorrhage or cerebrovascular spasm as a result of the eclampsia. 
Treatment included 20 mg, of thiamhi chloride and 100 mg. of niacin- 
amide intravenously daily, as well as one-quarter grain of papaverine 
orallj’- three times daily. A lumbar pimcture, perfonned on Februaip’’ 
15, yielded 12 c.c. of clear, distinctly xanthochromic, cerebrospinal fluid 
which was sIioato to contain 600 erjUhrocytes and 800 leucocytes (chiefly 
poljTnorphonuclears) per cu. nun. On Febniary 16, the patient was 
deeply stuporous. Neurological examination revealed the signs of a 
left cercbi’al lesion, presumed to be either hemorrhage or an acute 
encephalitis as a result of an infected embolus. There was little to 
support the latter diagnosis, inasmuch as the patient was afebrile, had 
no leucocytosis, and pi’esented perfectly noimial genital organs. 

Tlie patient never roused again.' She was supported by means of 
gavage feedings, and was given 100 c.c. of 50 per cent solution of 
sucrose and 10 mg. of vitamin K intravenously tvice daily. She ex- 
pired on February 20, the sixteenth post-partum day. A retrospect 
study of the clinical record uncovered the significant fact that, during 
the last week the patient had a distinct bradycardia, the axillaiy tem- 
perature being fairly steady at 99.5° F., and the pulse rate being 60, 
with occasional drops to 50, per minute. 
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Post-mortem Examination . — The only organ which showed relevant 
changes, at autopsy, was the brain. It is significant that the pelvic 
organs were entirely free from signs of infection and that the liver, on 
histologic study, was devoid of periportal hemorrhage and necrosis, the 
lesions so characteristic of eclampsia. 

The brain was large. The frontal section showed a fresh abscess 
invohdng the left frontotemporal area, beginning at the level of the 
anterior pole of the lateral ventricle and extending from the posterior 
part of the frontal lobe throughout the entire extent of the temporal 
lobe. The abscess cavity measured 3 by 9 by 2 em. It had a poorly 
defined wall and practically no capsule, giving the impression that it 
was acute. The abscess laj^ deep under the cover of the insula, and in- 
volved the region of the left lenticular nucleus adjacent to the internal 
capsule. It had destroyed the left thalamus and the posterior limb of 
the internal capsule. The anterior portion of the abscess contained 
pus and blood. On its medial aspect, adjacent to it, was a recent 
hemorrhage involving the internal capsule and basal ganglion. 

A culture of the pus in the abscess cavity yielded a groudh of pure 
pneumococcus. 

Comment 

The history of a tweuty-seveu-year-old, white female is related, de- 
lineating the occurrence of eclampsia at the thirty-second week of gesta- 
tion, followed by the premature birth of a child who lived but one 
hour. The post-partum course of the patient was noteworthy because 
of the appearance of coma, right hemiparesis, and death. The autopsy 
disclosed the presence of a large cerebral abscess and an adjacent area 
of hemorrhage. 

2116 Spruce Street 

111 N. 49th Street 



ERYTHROBLASTOSIS FETALIS IN IDENTICAL TWINS 


Nicholas Gteokge Demy, M.D.,* New York, N. Y. 

(From the Department of Obstetrics of the New York Polyolinio Sospital) 

A lthough we are quite certain that the cause of erythroblastosis 
fetalis has its inception in genetic differences between the mother 
and father, there is by no means complete agreement in its mode of 
transmission. According to Levine, no great number of red cells is 
necessary to sensitize the mother provided the proper Rh factor condi- 
tions are present, and that such a number can be accounted for on the 
basis of diapedesis alone. Placental defects characterized by infareted 
areas and the persistence of Langhans’ cells have been described. The 
origin of these defects is unknown ; capillary fragility from avitaminosis 
C has been postulated though the case to be described would throw 
doubt on this assumption. 

Not every union of an Rh positive father and an Rh negative mother 
results in erythroblastosis fetalis, nor are the clinical pictures in the 
infant identical in every ease, so that the placenta does figure in its 
pathogenesis. The differing prognoses in icteric, anemic, hemori'hagic, 
and hydropic forms indicate varying degrees of sensitivity and levels in 
the titer of antibody in the mother. 

Kariher reported in the July 31, 1943, issue of the Joxtrnal of the 
American Medical Association a ease of erythroblastosis fetalis in one of 
double ovum twins, the other being normal. The affected twin was trans- 
fused with the father’s blood and died. Since the Rh positive factor 
is a Mendelian dominant, the following scheme probably represents the 
mechanics in this case : 

FATHER JIOTHER 

Rh positive, but heterozygous Rh negative and therefore 

genetically. homozygous geneticallJ^ 


RH ; rh 1 > 1 i-h rh 1 ^ 1 rb 1 rb 1 


Taaoh B shoAA’^ed no evidence of 
eiythroblastosis fetalis. 

^ ^ ! Rh rh 1 ^ 



Twin A developed erythroblastosis fetalis; transfusion 
with Rh positive blood resulted in hemolj^sis. 

The present case resulted in a forty-j^ear-old gravida vii, para vii, Avho 
had had four successive living infants in 1924, 1927, 1929 and 1932. In 
1934, she gave birth to twins, one of whom was stillborn ; the other lived 
four hours, dying of hemorrhage. In 1936, she gave birth to a sixteen- 
pound stillborn child, and though no data are a-i'ailable other than that 
hemorrhage Avas present, Ave may assume this to have been a case of fetal 
hydrops. Erythroblastosis fetalis AA’as suspected in the present gestation, 
and a diagnosis of tAvins Avas made before deliA^eiy. The father’s blood 
proA'ed to be Rh positive; the mother’s Rh negatiA'e in high titer. Labor 
resulted in the normal spontaneous delivery of living tAvin girls. There 

♦.-Vt present in Ser\-ice witli the Armed Forces. 
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were a single placenta, single chorion and two amnions so that these were 
identical twins. Microscopic examination failed to reveal arndhing 

abnormal. _ , 

Twin A weighed 5 pounds, 8 ounces, and was jaundiced at bmth, 
petechial hemorrhages appearing all over its body witliin twenty-four 
hours. Its spleen and liver were greatly enlarged and hard. Blood 
count on the first day : 

E.B.C. 1,560,000, Hemoglobin 40%, W.B.C. 164,000, 49%, Lymphocytes 

47%, Myelocytes 2%, Metamyelocyte 2%, Polyeliromatoplxilia : Marked, Achromia: 
Marked, Anisocytosis : Moderate, Poikilocytosis : Moderate, 321 Normoblasts/100 
W.B.O., 27 Megaloblasts/100 IV.B.C. 

One hundred c.c. of blood from an Rh negative male donor were given 
into the anterior fontanelle. Intramedullary transfusion was unsuccess- 
ful probably due to hj^perplasia of the marrow. A count on the second 
daj’ showed : 

E.B.C. 3,160,000, Hemoglobin 68%, W.B.C. 26,600, Pmn. 68%, Lymphocytes 24%, 
Eosinopliiles 1%, Myelocytes 2%, Metamj-eloeyte 2%, 55 Normoblasts/100 W.B.C. 

A second transfusion of eighty c.c. was given into a scalp vein. The 
count following this was; 

E.B.C. 4,190,000, Hemoglobin 81%, W.BC. 4,400, Pmn. 67%, Ljnnphocytes 25%, 
Myelocytes 6%, Metamyelocyte 2%, 49 Normoblasts/100 W.B.C. 

Subsequent counts were within normal limits. One week after de- 
livers^ the icterus index was 85. Since the child was not doing well 
despite the normal counts, another transfusion of ninety c.c. was git-en 
followed in three da 3 ’'s by an additional one hundred c.c. Vitamin K, 
copperin B and liver extract Avere given empirically. On the fifty-first 
hospital day, tivin A Avas discharged Avith a deep mahogany-colored skin, 
slightly enlarged liver and spleen and a Aveight of 6 pounds 4 ounces. 

TAvin B Aveighed 5 pounds, 14 ounces at birth, and Avas also jaun- 
diced though to a much lesser degree. Spleen and liAmr Avere not re- 
markable. Blood count on the first day : 

E.B.C. 4,550,000, Hemoglobin 90%, W.B.C. 21,600, Pmn. 72%, Lymphoc.i’tes 24%, 
Myelocj’tes 4%, Poikilocytosis: Moderate, 34 Normoblasts/100 AV.B.'C. 

One hundred c.c. of Rh negative blood from a male donor Avere 
transfused into the anterior fontanelle. Blood connt on the third day: 

E.B.C. 4,000,000, Hemoglobin 79%, AV.B.C. Q.N.S, Pmn. 36%, LA'raplioc 3 ’tes 50%, 
Myelocytes 8%, Metamyelocytes 6%, 40 Normoblasts/100 W.B.C. 

It Avas also given vitamin K, copperin B and liver extract but no 
further transfusions. Subsequent counts Avere normal. On the fifteenth 
hospital day, it Avas discharged Aveighing, 5 pounds 12 ounces. Latest 
report is that they are both doing Avell and thriA'ing. 

Comment 

It is not certain Avhether the father is genetically hetero- or homo- 
zygous since the fii-st four normal offspring might hiiA'e occurred in the 
absence of a placental defect, lack of sensitization of the mother or Ioav 
titer of antibody. The last pregnancy resulted in single OAmm tAidns 
so that they had identical genetic inheritance, Avere both Rh positive and 
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therefore subject to the same titer of antibody from the mother ; yet one 
developed a severe hemorrhagic form of the disease whereas the other 
reacted only mildly and might have escaped notice were it not for the 
history of the case and the condition of its twin. One can only con- 
clude that the portion of the placenta serving twin A had a greater 
functional defect than that serving twin B, resulting in more massive 
exposure to antibodies from the mother. The following is probably 
the sequence in this case; 


FATHER 


Rh positive, genetically may 
be either 

I RH i RH I or I RH ! rh I 


IRH rh|4- 


Rh rh 


MOTHER 

Rh negative, genetically 
must be 
I rh 1 rh I 


or 


(Zygote) 


Twin A; showed marked evi- 
dence of eiudhroblastosis fetalis. 


RH rh I 

Twin B : showed mild evi- 
dence only. 



A CASE OP INCARCERATED UTERUS SUCCESSFULLY 
TREATED IN 1808 

Herbert Thoms, M.D., New HA^'EN, Conn. 

I NCARCERATION of the pregnant uterus is not a common compli- 
cation of pregnancy. When present it can iisually be sueeesstully 
treated by modern methods even if laparotomy has to be resorted to. 
However, previous to our time, before the development of aseptic tech- 
niques, the successful treatment occasionally offered many difficulties. 
In reviewing the present ease rve are reminded of another instance in 
the annals of medical history the significance of which was truly great. 
This was the celebrated case of Mrs. Merrill of Montgomery, Alabama, 
who was successfully treated b 3 ’’ Hr. J. Marion Sims. It will be re- 
called that the nwention of the Sims speculum and the developmeirt 
of a cure for vesicovaginal fistula were the direct result of Sims’ ex- 
perience, and when we consider his eminent and spectacular career 
from that time forward, we are inclined to hazard a view’’ that Mi'S. 
Merrill ought also to have her niche, even if a small one, beside her 
famous compatriot Jane Crawford. 

The case here reprinted is interesting from two points of view : first, 
because of its early record and, second, because of the method, used 
in its successful treatment. It was apparently the author’s wish to 
remain anonymous, for he chose to sign his contribution, “A Member 
of the Society,” and a e\Trsory search has not revealed his identity. 
He remains, therefore, as he wished it, unknoAvn. The story begins in 
the year 1809, when, at a Commntion of the Fellows of the Medical 
Society of the State of Connecticut a committee was appointed to select 
pieces for publication from such communications as Avere then in the 
possession of the Secretary and publi.sh them before the meeting of 
the next convention. The result Avas the publication in 1810 of a col- 
lection of fourteen papers, all of Avhich Avere signed except the one 
referred to here. Among the authors Ave find names notable in Ameri- 
can medicine. Lemuel Hopkins, a pioneer in the treatment of tuber- 
culosis and a “Connecticut Wit,” Eli Hes, a founder and professor of 
the Yale Medical School and one time President of the American 
iMedical Association, arrd William Tullj’-, ‘‘unrivaled in his knoAAdedge 
of the materia medica” and important as a medical educator. The 
final item in the Table of Contents is a Case of Retroverted Uterus 
and appears as f oIIoaa's in the text : 

“I'hc foUoioi-ng case of relrovericd Uterus may he important, on account of the 
simpile means used to restore the Uterus. 

"September 2S, 3S0S, Mrs. A of New Haven, a woman of forty years of 

age, tlic mother of eight children, in jumping from a horse, felt something give 
way in the pelvis; at this time she supposed herself to be about three montlns 
advanced in pregnancy. The shock was followed by great weakness; sensation of 
bearing down, costiveness, dysuria, nausea, and vomiting, and all the train of 
hysteric symptoms, arising from the stomach, sympathizing with an irritating and 
inflamed uterus. These symptoms were supposed by the patient to arise from her 
pregnanej', and of course were endured with patience, until they increased to a 
very alarming degree. A period of fifteen days elapsed, during which she took a 
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little castor, valerian, etc. At this time she was examined. Entering the vagina, 
the finger met a tumor twice the size of a hen’s egg, between the vagina and 
rectum, pressing itself forward into the vagina, and occupying two-thirds of the 
os externum. A finger of the other hand was passed into the rectum, by which 
it appeared that this tumor was a sack of the rectum filled with indurated feces, 
which sack had been formed by the pressure of the superincumbent uterus; pass- 
ing the finger into the rectum, a little farther up, the rectum was entirely ob- 
structed by the fundus of the uterus, beyond which the finger could not pass, and 
on which it could make no impression. The uterus at the same time was felt by 
the finger in the vagina, wedged firmly between the sacrum and pubis and the 
os tincae, in the superior and anterior parts of the vagina. At this time the 
stomach could retain nothing — strong spasms agitated the system frequently; 
bowels were full and tense, partieularlj’- above the pubis; frequent inclination to 
pass urine and stool, with much pain and distension in the pubis. The urine had 
been entirel 5 ^ obstructed; but for two or three days past the patient thought she 
had passed the usual quantity of urine; however, the catheter was introduced, and 
eight pounds and three ounces of urine drawn off. The rectum was also emptied. 
The patient was laid upon her back, her hips raised; in this position, with two 
fingers in the vagina, and two in the rectum, exertions were made to restore the 
uterus, until her physicians were satisfied that it could not be restored in this 
manner. The patient was placed on her knees and elbows, and repeated trials 
made to restore the uterus, but with no better success. The uterus was finally 
restored by an instrument resembling a probang, made of a cylinder, the size of 
the finger, and eight or ten inches in length, on the end of which a head was 
formed, by winding fiax and covering it with soft leather, as large as could be 
passed into the rectum. With this instrument, oiled and introduced into the 
rectum, the patient on her knees, the thorax lower than the pelvis, two fingers in 
the vagina, and much force applied by the instrument and fingers, the uterus was 
raised above the brim of the pelvis. The patient was enjoined rest and a re- 
cumbent posture; and after the usual period of gestation, was delivered of- a 
healthy child. 


“New Haven, July 10, 1810.” 


“A Member of the Society. 


In the above case it will be .seen that the author first used without 
effect the technique later successfully applied by Sims. It remained, 
therefore, for him to exercise an ingenuity which he probably came by 
through his Yankee forbears. 



UTERUS BICORNIS UNICOLLIS WITH ASSOCIATED STERILITY 
CORRECTED BY SURGERY* 

J. R. Eisaman, M.D., Pittsburgh, Pa. 

B ecause of infertility during six years of married life, Mi's. B. 

(No. 60097) sought medical adidee in December, 1940. She was then 
32 years of age and had never been pregnant. 

Her general physical examination, health and habits were noi’mal. 
Laboratory and endocrine studies were also normal. Her husband was 
well, sexually potent and fertile as judged by Hiihner test and seminal 
analysis. However, what was thought to be a small fibroid was detected 
to the right of the cervieofundal junction of tlie uterus. This tumor was 
not larger than 1% inches in diameter. 

• 

■ , i (.j. 



Fig-. 1. — Position of uterine cornua before operation. 

In April, 1941, after some months of effort on the part of jMrs. B., her 
husband, and her physician, it was decided to remove the one possible 
cause of her sterility, the small fibroid. She was admitted to a hospital 
for operation. Fortunately, the uterus was injected with iodized oil be- 
fore laparotomy and a bicornuate uterus was apparent. Because of the 
extreme lateral flexion of the uterine horns, a stem pessarv was inserted 
into the right side of the uterus in June, 1941, and retained for 6 months. 

*About l\Iarch, 1942, her family physician found tenderness about her 
right lower abdominal quadrant and suggested an appendectomy The 
operati on was duly performed and an incidental uterine plastic opera- 

*nea<l before the Pittsburgh Obstetrical and Gynecological Society. Dec. 0. 15)43. 
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tion also was done. This consisted of stripping the peritoneum from the 
superior surfaces of the uterine horns, approximating the organs and 
anchoring them with silk sutures. By so doing, the component parts of 
the uterus were brought into an upi-ight and more normal position. 

After a rather short interval at home she complained of amenorrhea 
and a positive Friedman test was obtained. As prophylactic measures, 
wheat germ oil, corpus luteum (orally and intramuscularly) were ad- 
ministered and continued until the fetus was viable. 



Figr. 2. — Relative position of cornua ten weeks after deliverj^ of infant from larger 

right horn. 


In August, 1943, she was admitted to the hospital, one week before 
the expected date of confinement, to be prepared for cesarean section. 
The day before operation was planned, an inertial labor began and a low 
classical cesarean opei’ation was done, after a labor of four hours. At 
operation the fetus was found within the riglit cornu of the uterus, the 
left remaining quite distinct but closely attached to the other. A 7- 
pound 3-ounce living male infant was delivered. The placenta did not 
separate spontaneously after the use of intravenous pitocin. When re- 
moved manually, it was found to be attached to the mesial surface of 
the right cornu. The myometrium of this horn was noted to be flabby 
and so thin that the gloved hand was apparent througli the wall. 

Although this case is interesting because of the apparent effectual 
relief offered to this patient by partial correction of the uterine anomaly, 
it is not unusual as this condition is reported to be found once in every 
1,500 obstetrical and again in every 2,000 gynecological cases. 



Department of Practical Problems 
in Obstetrics and Gynecology 

Conducted by William J. Dieckmann, M.D. 


ADVANCES IN ENDOCRINE THERAPY- 

Robert T. Frank, M.D., New York, N. Y. 

E ndocrine therapy is one of the newest branches of medicine. Its 
scope is enlarging and changing constantly. .Mmost daily new 
claims are made and previously current procedures discarded. In what 
follows, I shall present to you what I consider sound practice as of todaj*. 

An attempt at endocrine therapy was made in 1889, when the famous, 
peripatetic physiologist, Brown-Seqnard, described the rejuvenescent 
effects of a crude testicular extract which he had prepared and used 
upon himself. Many years passed before effective androgenic therapy 
was developed, hut in the interim his example was followed by numerous 
imitators. 

Effective endocrine therapy may be said to have originated in 1891, 
a mere fifty-two years ago, when Murray used a glycerin extract of 
fresh sheep thyroid glands upon a woman afflicted .with severe mj-xedema. 
Shortly thereafter he changed to desiccated thyroid substance, a remedy 
which we still use. As a result of this striking success, the lay public 
since has been fed, ad nauseam, with desiccates of all the endocrine 
glands, as well as with splenic, mammary, placental and prostatic sub- 
stances. 

Table I Chronological Review 


1891 

Thyroid Extract 

Murray 


19 14 — Thyroxin 

Kendall 

1895 

Fituitrin 

Sharpey-Scliafer 


1928 — Pitocin, Oxytocin 

Knmin 

1901 

Epinephrine 

Aldrich, Takamine 
Banting and Best 

1922 

Insulin 


1935 — Protamine Insulin 

Hagedom 

1925 

Parathormone 

A T 10 

Collip 

1928 

Chorionic gonadotropins 

Aschheim and Zondek 

1929 

Crystalline estrone 

Doisy 


1938 — Stilbestrol 

Dodds 

1932 

Androsterone 

Butenandt 

1934 

Progesterone 

Slotta, etc. 

1936 

Desoxy corticosterone 

Reichstein 


The endocrine extracts, as well as the pure ez'ystalline products em- 
ployed in therapy, may produce clear-cut effects. Nevertheless, this 
need not signify that they represent the hormones exactly as they exist 
and act within the living organism where they most probably are linked 
to larg e protein molecules. This is well illustrated by the ihjwoid hor- 

‘Aildrcss at a meeting ot the Mount Sinai Hospital. November 24 , I943. 
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mone to which I shall refer presently. Another example is at hand in 
epinephrine, a comparatively simple chemical entity which exerts a 
multitude of pharmacologic actions. I always have considered it a 
partial hormone, a fragment let us saj’-, forcibly torn from a larger and 
more complex body which in nature exerts functions different and more 
subtile than those of the drug we use in medicine. 

Thyroid . — I have already mentioned the use by Murray of desiccated 
thyroid substance. This same dnig still is ividely employed, mainly in 
the treatment of thyroid deficiency of which cretinism and myxedema 
are the best examples. It also is applied in the treatment of obesity as 
an adjuvant to a reducing diet. It has proved effective in the relief of 
retardations of growth and development in childhood and adolescence, 
as well as in all conditions accompanied by reduction of the basal metab- 
olism, no matter what their origin, because of its ealorigenic action which 
causes the cells to metabolize at a higher rate and accelerates the com- 
bustion of all the foodstuffs. It should not be employed, or only vdth 
great caution, in states of malnutrition. 



Thyroxin 

Pig:. 1. 

In 1914, Kendall isolated a pure chemical entity known as thyroxin (a 
tyrosene compound). This substance exhibits the same therapeutic 
properties as the gland desiccate. A closely related compound, also ob- 
tained from_ the gland, is diiodotyrosin, which, pharmacologically, is 
almost inactive. The modern concept may be formulated somewhat as 
follows. The thyroid produces thyroxin and diiodotyrosin in combina- 
tion with a large protein group (globulin) to form a molecule 'of 675,000 
molecular weight. Our crude concentration and extraction methods 
tear off fragments, of which one, thyroxin, retains pharmacologic 
activity. I have found no advantages over thyroid extract, attributable 
to the use of thyroxin. More recently an active substance of increased 
potency has been prepared by iodinization of pi’otein of nonthyroid 
origin (Eeineeke and Turner) . 

In prescribing thyi’oid extract, it is well to remember that childi’cn 
and adolescents show marked tolerance to the drug and may require 
disproportionately high dosage. On the other liand, after forty, par- 
ticularly in the presence of cardiovascular and renal diseases, undue 
sensitivity and atjqsieal resiionse may be anticipated and should be 
guarded against. Other less common uses of thyroid extract will be men- 
tioned later. 

In this connection the palliative use of iodine in hyperthjToidism and 
in the mass treatment for the prevention of endemic goiter (Marine, 
1921) deserve at least mention. The recentli' advocated treatment of 
hi'pertliyroidism, by means of thio-uraeil, does not fall within the frame 
of my discussion. 

Posterior Pituitary . — In 1895 Sliarpey-Sehafer discovered “iiituj- 
trin.” Not until 1928 was the extract sufficiently purified to permit 
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Kamm to separate it into two fractions, oxytocin and vasopressin 
(pitressin). Oxytocin acts upon the uterine mnsenlatnre ; vasopressin 
contracts the peripheral blood vessels, stimulates intestinal peristalsis 
and also contains the antidiiiretie factor. 

For the past forty years, pitnitrin and, for the last fifteen years, ^ its 
two factors (oxytocin and pitressin) have proved nsefnl pharmaceutical 
agents. Obstetricians initiate labor at term by injecting repeated, 
graduated doses either snbentaneonsly or intravenously; control post- 
partum bleeding at cesarean section, after labor or abortion. Surgeons 
employ it to stimulate the sluggish or paretic intestine postoperatively. 
It is a powerful drug which must be used with caution. Dystocia, em- 
ployed in its broadest meaning, definitely contraindicates the use of 
pitressin, because uterine or intestinal rupture may result if an obstruc- 
tion exists. 

Posterior lobe extracts have a more strictly endocrine application in 
controlling the excessive diuresis of diabetes insipidus. Here^ the ex- 
tract acts in a substitutional role, replacing the deficient antidiuretic 
factor. Not only subcutaneous but also sublingual and intranasal ap- 
plication proves effective. Pitressin tannate, by subcutaneous injection, 
is said to have a more prolonged action. 


I 



CHoCHNHsCOOH 


Diiodotyrosine 

Thyroglobulin Molecular Wt. 675000 
Fig-. 2. 

Intermedin, a product of the intermediate pituitary lobe which is well 
marked in some species (fii^st described by Zondek in 1932), has shown 
in my hands, no superiority to the other posterior extracts in the treat- 
ment of diabetes insipidus. 

Adrenal Medulla: EpincpJmne . — The first chemical identification of 
any hormone was achieved almost simultaneously and independently- by 
Aldrich and Takamine in 1901. Epinephrine or adrenalin proved a 
popular drug in temporarily elevating the blood pressure in collapse. 
It soon became apparent that continued intravenous administration 
proves dangerous because of the sudden and permanent depression of 
blood pressure which supeiwenes. Epinephrine shows a paradoxical re- 
action on the bronchial musculature, relaxing spasm and therefore 
proving useful in the relief of asthma. In hay fever and obstructive 
coryza, epinephrine sprays shrink the engorged turbinates. Because of 
its local vasocontracting action, today the main use is to prolong local 
anesthesia by confining the anesthetic to circumscribed areas. 

In passing I might say that this is neither the place nor ha\-o I the 
courage to enter into the still hotly debated field raging about the physio- 
logic properties of epinephrine which include its widely varied effect 
upon the various unstriped muscle groups, its role in maintaining tonus, 
Its manifold influences upon the autonomic nerves and centers °as well 
as upon metabolism. Except for its local ischemic action, epinephrine 
has been superseded largely by other new synthetic drugs (Pig. 3). 
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Pancreas . — ^Long anticipated, feverishly sought after, insulin finally 
was obtained in 1922, by the combined efforts of a surgeon and physiol- 
ogist, Banting and Best. With its discovery, the huge and widespread 
group of diabetics found relief and safety. In 1935, Hagedom intro- 
duced protamine insulin, a more prolonged-acting insulin. The con- 
trol of diabetes has become a special branch of endocrinologj^ upon Avhich 
I shall not venture. 

My experience with insulin in conditions of malnutrition and in the 
treatment of dysmenorrhea, for which it was recommended, has been dis- 
appointing. Insulin likewise is employed in the production of hypo- 
glycemic shock in the treatment of schizophrenia. 

Parathyroid . — Three years after the discovery of insulin in 1925 
Collip, who had contributed greatly to making insulin clinically available 
by eliminating its protein contaminant, announced a parathyroid extract 
with which he controlled the toxic phenomena occurring after para- 
thju’oid deprivation. The extract is crude and rapidly produces an in- 
creasing resistance or immunity which the discoverer ascribes to an 
“ antihormone” action. Parathormone is of value during the critical 


OH 



I I 

H-C — C— H 
I I 
OH H 


NHCH3 

H-C — C— CHs 
I I 
OH H 


H-C — C-CH3 

I I 


Epinephrine 


Ephedrine Benzedrine 

Pigr. 3. 


postoperative da 3 ^s following a partial removal of parath^’-roid tissue, 
either accidental or designed. In the acute stage it controls tetany and 
averts death. In chronic parath 3 a’oid defieienc 3 ’’, the rapidly increasing 
resistance to the drug necessitates tlie simultaneous exhibition of dihy- 
drotachysterol, a reduction product obtained from irradiated ergosterol, 
knoAvn also as A T 10. Howevei*, A T 10 alone was unable to keep the 
one patient whom I was privileged to watch for many years, in complete 
calcium equilibrium even when Imge doses of vitamin D were given 
simultaneously. The combination of parathoiTnone in small doses with 
A T 10 kept her in perfect health. 

According to Silbert, some relief, and in earl 3 ’- cases, partial arrest, 
ma 3 '' he obtained in scleroderma h 3 ^ the continuous, cautious exhibition 
of A T 10. As the drug increases the blood level of calcium, excessive 
elevation must he watched for and guarded against. 

Anterior Pituitary and Belated Siibstances . — The gonadotrops include 
extracts of the prepituitaiy gland or adenohypoph 3 'sis, coneentrate.s of 
the blood senim of pregnant mares, and the chorionic gonadotropins, 
derived from pregnanc 3 ’' urine. None of these have been purified; their 
chemical structure is imloiown. 

Through the pioneer work of Philip E. Smith and simultaneously that 
of Bernard Zondek in 1927, the stimulating and regulating action of the 
anterior pituitaiy gland upon the gonads — both ovaries and testes — ^\vas 
discovered. Since then many other properties of the ]iypoph 3 ^sis_h_ave 
been demonstrated but these do not as yet warrant general clinical 
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application. I refer to the lactogenic, thyrotropic, adrenotropic, growth 
stimnlating, ketogenic, and other factors which may Idc clearly demon- 
strated in the laboratory. 

Up to the present, none of tlie products obtained from the anterior 
lobe itself deserve clinical consideration. I state this categoiicauj 
despite the glowing reports found in the literature; I base my opinion 
upon extensive and controlled trial and observation. 

The serum of pregnant mares obtained a transient popularity in the 
treatment of sterility. It was injected intravenously in order to produce 
ovulation. Today a much more cautious attitude is observed. Per- 
sonally, ill a Avell-controlled clinical experiment, I have never been able 
to demonstrate that it produced ovulation in women. 

The chorionic gonadotropins obtained from the urine of pregnancy are 
useful in initiating the descent of eryptorchid testes, particularly in the 
age group of six to twelve years. Approximately twenty-five per cent of 
the patients respond by permanent descent of the testes into the scrotum. 
I give 100 units intramuscularly tliree times weekly for from seven to 
eight weelvs. If there is no result, it is well to wait six months in order 
to permit the refractorj* phase to diminish and then give 1,200 units 
subcutaneouslj'- at one injection. This large dose, even if unsuccessful, 
will cause localized pain at the site of the hidden gonad and thus guide 
the surgeon in planning his operation. Today it is almost obligatory to 
precede operation for undeseended testicle by adequate gonadotropic 
therapj^ 

The control and even cure of menorrhagia and metrorrhagia by means 
of chorionic gonadotropins were accepted almost without dissent a few 
years ago. Today all careful observers agree that this hope was illusory. 
This affords a striking example of the post hoc and proptor hoc attitude 
which has so frequently mislead in endocrinologj’", and which is due to 
loose thinking, lack of critique, and inability or unwillingness to dif- 
ferentiate between success due to coincidence or to therapy. The same 
disillusion applies to many other uses recommended for gonadotropins. 

The Steroid Hormones . — The chemical sti’ucture of the steroid hor- 
mones was rapidly clarified by the Avork of many biological chemists. 
Tlie foundation for this stupendous advance Avas based upon the observa- 
tion of S. LoGAve and Lange in 1926, that the urine contained estrogenic 
•substances. Prom this readily obtainable and Avater-soluble source, free 
from many contaminants of similar solubility to that of the steroid hor- 
mones contained in the tissues, Doisy, in 1930, crystallized a pure estro- 
gen. In rapid succession investigators determined the structure of the 
estrogens, androgens, progestins and adrenocortical hormones. They 
all Avere found to belong to the general gmup of cyelopentenophenan- 
Ihrcnes, a group closely related to the uniA’-ersally distributed cholesterol. 

Hoav useful to the clinician haA’e these ugaa^, potent hormones proA-ed ? 
It is Avell to bear in mind that all the steroid hormones, not only react up- 
on their end organs or, the term of toda.A*, their “target” glands, but also 
affect the anterior pilAAitary by diminishing its output o{ stimulating or 
excitatory factoi's. Therefore exhibition of a sufficient quantity of e^tro- 
pn, for example, to a menstruating Avoman, Avill disturb the rhvthm of 
her cycle because it depresses the production of the stimulating gonado- 
tropic hormone of the prepituitary though it directly stinuila^tes the 
uterine tubular tract. Given to an amonorrheie female, it similarly de- 
pre.sses the anterior jiitnitary action, and therefore must depre.s.s follicle 
groAvth simultaneou-sly, thus defeating the A'ery purpose for Avliieh the 
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clinician prescribes the di’ug. Analogous depression of hypophyseal 
action results when progestin, androgens or adrenocortical hormones are 
given, the depression being very specific upon the various hypophyseal 
factors. 

Estrogens . — number of natural estrogens are available. Of these, 
estradiol and its benzoic ester are the most powerful. Estrone is next in 
strength. Estriol is the weakest. In addition, we now have a cheap syn- 
thetic estrogen, diethylstilbestrol (commonly called stilbestrol) as well 
as hexestrol (Fig. 5). The action of both natural and synthetic estrogens 
is identical. 



Progesterone Estriol 


Fig-. 4. — Structural formulas of cholesterol and steroid hormones. All have in com- 
mon the cyclopentenophenanthrene nucleus. 


After many years of wild and often senseless clinical application, the 
indications for the employment of estrogens liave contracted to the 
following, first and foremost, the relief of the neurovascular, ai-thritie 
and nervous sjanptoms of the menopause. Estrogens are contraindicated 
in the preclimacterium, even if menstruation is no longer regular and 
flushes are complained of. If given at this time, excessive and more ir- 
regular bleeding may be anticipated, and indefinite prolongation of the 
elimactex’ic condition may be induced, extending over many years. I 
have seen women of seventy, who still required or believed that they re- 
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quired estrogenic therapy. The giving of estrogens during the 2^ re- 
climacterium is one of the commonest errors of which both specialists and 
general practitioners are guilty. I see man}”" patients who, as a result ot 
tins mistaken treatment, exhibit bizarre mixtures of menorrhagia, 
metrorrhagia, leiicorrhea, painful and lumpy breasts, etc. 

Estrogens, preferably in the form of vaginal suppositories, exhibited 
over ten to fourteen days, relieve the occasional and repeated attacks of 
senile vaginitis and dysuria which may develop 3’'ears after the meno- 
pause has set in. 

Estrogens, likewise, have proved useful in thickening and keratonizing 
the infantile and adolescent vulva and vagina find thus shortening the 
course of gonorrheal vulvovaginitis. Todaj’’ this mode of therapj^ has 
lieen largely superseded by the quick action of sulfadiazine in curing 
gonorrhea. 



Stilbestrol 

Pig. 5. — Tlie strong synthetic estrogen “stilbestrol” as depicted by Dodds. 

Suppression of lactation niaj^ be effected bj" large doses of estrogens 
immediately post partum (5 mg. stilbestrol dail^'). 

Recentlj’- a new and astounding effect exerted bj^ tlie estrogens has 
been discovered. In adequate dosage, 5 mg. of stilbestrol dailj', relieve 
tlie pain and maj" produce at least temporaiy regression of bone 
metastases due to carcinoma of the prostate. This antimasculiniziiig 
effect of estrogens has encouraged investigation of the effect of large 
doses of androgens for the relief of inoperable breast cancer in the 
female. Preliminarj* reports indicate that stimulation instead of regres- 
sion occurs. 

I have never been able to cure or even greatly* palliate the symptoms 
of kraurosis vulvae, maiiih’- a menopausal disease, nor obtained real or 
pernianent relief of pruritus vulvae b^' means of estrogens. I shall not 
dignifj’- 1)3' referring to them, the 1113113' and illogical other applications 
of estrogens ivliieh have been recommended. 

For the treatment of the menopause synijitoms, I recommend one 
nig. of stilbestrol 1)3' mouth, immcdiatcl3' l)efore retiring. If taken with 
a small amount of food, the symptom of nausea rareh' appears. Should 
nausea persist, we are forced to resort to estradiol tablets of which y, 
mg., three times a da3' suffice. This drug is veiy exi)ensive in eompai’ison 
to the cheap synthetic estrogen. I have not given estrogens 1)3’ In’po- 
dermic injections for nian3’ years. In the few patients who bave elai'med 
that oral treatment was ineffective, I have convinced mi’self 1)3’ means 
of hormonal studies which show the disap])carance of excc.s.sive gonado- 
tropic factor from the urine, as well as bi’ vaginal smeai-s which become 
l)ositive in response to tiie thcrap3', that the full drug effect was attained, 
and that the continuance of the S3’mptoms might justbv be a.scribed to 
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profound psychic convictions due to the tales current among the 
patient’s friends or to the injudicious remarks of the physician. 

The introduction, subcutaneouslj’^ of pellets, consisting of crystalline 
estrogen, is practicable but rarely indicated. 

Progestins . — The corpus luteum hormone now is produced com- 
mercially by synthesis of steroids. This has somewhat reduced its cost. 
Progesterone is available for hypodermic use; pregneninolone for ex- 
liibition by mouth. 

There are no reliable criteria for judging the effectiveness of this 
therapy in the human being. Endometrial biopsy is X’arelj'' convincing, 
particularly as the secretory phase has been shown to occur, at least in 
the monkey, in response to estrogens alone, although usually we ascribe 
the secretory phase to progestational, that is to corpus luteum action. 
Clinically, Avhile I still emploj'’ both fonns of the drug in the treatment 
of threatened abortion, in the prophylaxis of habitual abortion, and 
less often for the relief of dysmenorrhea, I am far from convinced of 
its efficaejL I emphasize this because the results are variable and incon- 
clusive. They do not lend themselves to analysis. If emplojmd, the 
dosage should be high, 10 mg. progesterone daily, or at least 40 to 80 
mg. of pregneninolone. 

In a recent ease of universal alopecia in the female, prolonged sub- 
cutaneous injections of progesterone have been followed by a profuse 
regTowth of the head hair as well as of partial return of the eyebrows 
and cilia, without appearance of anj’- labial hair growth. 

Androgens . — Trial as well as a return to common sense has served 
to contract the field for application of androgenic therapy to within 
fairly well-defined limits. Available are oily solutions of testo.sterone 
propionate for injection, and tablets of methyl testosterone for oral use. 
Eunuchs, eunuchoids, and persistently infantile males who have passed 
the age of eighteen years are handicapped in their activities, in their 
ability to obtain employment, and in other spheres because of their 
beardlessness, high-pitched Amices and asexual configurations. Some, at 
least temporary, relief of these deficiencies can be obtained by injecting 
up to 1,000 mg. of testosterone propionate during the course of seA'en to 
eight Aveeks, using a 50 mg. dose three times a AA'eek. Usually these 
patients develop some groAvth of beard, their voices deepen, redistribution 
of fat occurs, and a transient stimulation of libido supeiwenes. In con- 
sequence of this improA'ement, at least their self-assurance and self- 
respect increase. 

Androgen therapy should not be employed either in retardation of 
groAvth, or in undescended testicles, as AAmll as in males AAdth Frohlieh’s 
syndrome until their groAATh period has definitely been passed because of 
the regressiAm action of androgens exerted upon the testes. I might 
mention that huge doses of both estrogens and androgens fail to arrest 
groAA’th in the gigantism of adolescence. 

A temporary rejuA’enation by androgenic therapj^ may result in 
aging males avIio haAm become listless, neurasthenic, particularh' about 
their lo.ss of libido, and aa'Iio sIioav a general let doAAUi, negligence, and 
weakness of memory. The effect, hoAVOAmr, is so temporary that this 
lhcrai)y should be limited to A'ery fcAv and .selected patients. Symptoms 
descril)ed as the “male climacteric,” neuroA-ascular and p.sychic, are un- 
common. If actually present, they are transiently relieved by andro- 
genic therajAy. 
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Androgens are ineffective in the treatment of azospermia. ^ I have 
vinced myself of this by prolonged eonti’ol of semen specimens. The 
treatment of prostatic hypertrophy by means of androgens has been 
discontinued. 

The antifemininizing power of androgens has hep utilized in 
gynecologj'' to relieve the excessive flow of menorrhagia and metror- 
rhagia, as' well as to control the pain of dysmenorrhea. The effects can 
be obtained. They are temporary and purely palliative. Moreover, the 
dosage I’equired approaches the threshold dose which produces masculin- 
ization so closely that in some instances permanent enlargement of the 
clitoris, hoarsening of the voice and hirsutism cannot be avoided. I 
therefore advise against this type of therapy. 

Adrenal Cortical Extracts.— The last of the steroid hormones re- 
quiring consideration is adrenocortieosterone. 

In Addison’s disease, a patient may be maintained in good health for 
many years by the judicious use of adrenocortieosterone or/and adrenal 
cortical extract. The commercial extracts have proved entirely unsatis- 
factory. In some patients who respond gratifyingly over long periods 
of time to the crystalline hormone, occasional crises may arise, in which 
the intravenous use of an active extract, obtainable only from a few 
experimental laboratories, may be required for varying periods of time. 
Just as in diabetes, dietary supervision is obligatory. A low potassium, 
high sodium diet, bolstered by the giving of 15 grams of sodium chloride 
or sodium citrate additionally, is indicated. The supervision of this 
group, fortunately small in number when compared with diabetics, nece;^- 
sitates frequent and accurate laboratory control. Of these, electrolyte 
equilibrium and nitrogen balance determinations are essential. There- 
fore such patients should be entrusted to the care of physicians espe- 
cially equipped for such studies. I have noted that premenstrually or 
during the menses, some women, suffering from Addison’s disease, may 
temporarily require larger doses of hormone. 

The implantation of pellets consisting of crystalline adrenocortieo- 
sterone involves the risk of sudden uncontrollable peaks of absorption, 
with consequent symptoms of acute hyperadrenalism, which may prove 
fatal to the already debilitated patient. 

If a patient is to be subjected to operation for hyperadrenalism due to 
hyperplasia, adenoma or carcinoma of the cortex, she will require careful 
preoperative study, preoperative treatment, and especially the most 
meticulous postoperative supervision. In conditions of adenoma or car- 
cinoma, the unaffected adrenal almost always has undergone “compensa- 
tory atrophy” if this descriptive misnomer can be used. The frightful 
postoperative mortality of adrenalectomy may be reduced if surgeons 
will call in the assistance of a medical man trained in this very special 
field or learn to employ the proper precautions themselves. 

Discussion 

At the outset, I should have warned that of necessity my presentation 
would prove both electie and didactic. By now it will 'have been realized 
that unless specially emphasized, as in the tentative use of progesterone 
i have limited my recommendations to fully authenticated and proved 
application of endocrine substances. To forestall manr anticipated 
queries, covering particularly the field of functional conditions in the 
leiiialo, tlie treatment of which has liaras.scd the entire medical profession 
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for years, I shall conclude my remarks by brieflj^ touching upon the 
treatment of several of these syndromes. Let me warn once more, as I 
have done on many previous occasions, that a condition should not he 
diagnosed as “functional” unless sufficient evidence warrants such a 
conclusion. Such care will prevent some of the ludicrous ei’rors I have 
encountered. I instance the giving of estrogens to girls with absent 
vagina in order to “cure” their persistent amenorrhea. Equally em- 
barrassing to the physician was the persistent prescribing of thyroid 
for amenorrhea to a “virgin,” whom he had knoivn since infan ejq up to 
her seventh month of pregnancy. I have seen repeatedly chorionic 
gonadotropin (which, by the waj'' I repeat is ineffective) prescribed to 
control vaginal bleeding due to a tubal pregnancy. 

Amenorrhea . — Unless resulting from remedial constitutional causes, 
such as obesity, hypothyroidism or malnutrition, amenorrhea does not 
respond to direct endocrine treatment. If a woman has a uterus, 
whether ovaries are present or not, she can be made to bleed. In amenor- 
rhea, if 500,000 to 1,000,000 international units of esti’ogens have been 
given in the course of fifteen to thirty days, withdrawal bleeding will 
result, within five to ten days. Such treatments are valueless. A dose 
of only 30,000 international units given to a woman of seventy years will 
produce the same effect. This clinical experiment shows that in amenor- 
rhea the threshold of response bleeding to estrogens is elevated. The 
cause of this elevation is unknoivn. 

Menorrhagia and metrorrhagia can be of functional origin. Neither 
the gonadotropins, progesterone, nor estrogens are effective. Large doses 
of androgen temporarily arrest the bleeding but entail the risk previ- 
ously referred to. 

There is a small poup suffering from puberty bleeding, adolescents 
whose basal metabolism falls to the minus twenty or lower levels. These 
girls respond promptly to thyroid medication and relapse if this treat- 
ment is stopped. This response appears paradoxical, for another hypo- 
thyroid group, more numerous than the preceding, suffering from 
amenorrhea, bleeds cyclically in response to the same medication. These 
two groups fully illustrate how little we as yet understand the mecha- 
nism of menstruation. 

Consequentlj^ I resort more frequently today than previouslj’’ to such 
nonendocrine remedies as ergot and curettage in A^ounger patients, to 
x-ray and radium in older ivomen, to I’elieA^e persistent and excessive 
bleeding. 

Dysmenorrhea . — Dysmenorrhea remains a thorn in the side of both 
the general practitioner and gynecologist. These patients continue to 
Avander from physician to physician, receive transient relief from any 
therapy and then soon relapse. Yet the ma.ioritA'^ of sufferers funda- 
mentally are not neurasthenics although they may become so. Constitu- 
tionally, many are handicapped bj' infantilistic stigmas. The ina.joritA' 
haA-e a Ioav threshold to pain. Some “outgroAv” the condition, to u.se an 
old and homely phrase. Others are relicA'ed by marriage, many more 
by parturition. A fcAv reach the thirties unrelieved. Pregneninolone in 
doses of 20 to 40 mg., up to SO mg. during a height of paroxysm, relicA-es 
some patients foi- a time. Estrogens give no relief. Our efforts must be 
to keeji these patients from re.sorting to morphine. Codeine a7id 
atropine, to the point of tolerance, and coal tars remain our stand-by in 
tiie ma.iority, and often insure relief. Dilatation under anesthesia and 
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the stein pessary give but temporary relief. Tiie proiileni, tliougli press- 
ing, as yet remains unsolved. In the older group, x-ray castration should 
be resorted to. 

In summary, I may state that in the majority of instances, where there 
is a deficiency of a given hormone, substitutional therapy proves effec- 
tive. It is to be regretted that the vital function of the prepituitary can 
as yet not be replaced. The commonest error is that of employing hoi*- 
mones when no deficiency exists. 

Overaction of the glands of internal secretion can be reduced by 
surgical means, adenoma of the thyroid, pancreas, pituitary and adrenal 
cortex may be instanced. Another method available is the use of x-ray 
therapy. Neither of these methods is ideal. As early as 1916, Hermann 
pointed out the antimasculinizing effect of estrogens. The interreguia- 
tion and counteracting influences of the various glands upon each other 
were recognized by Eppinger, Falta and Rudinger in 1908, but only 
recently have attempts to utilize these actions been applied to clinical in- 
vestigation. It is toward this goal that future research should be 
directed. 
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Gynecologic Operations 

Adams, William M.: Construction of an Artificial Vagina, Surg., Gynec. and 

Obst. 76; 746, 1943. 

The author reports two successful eases of construction of artificial vagina, using 
a one-half thickness skin graft over a mold. He has introduced three innovations 
which are worthy. These consist of the use of three different types of molds. The 
first is made of sponge rubber, over which is placed a wire frame. The graft is 
glued to this with rubber cement. This is removed at the end of 10 days and re- 
placed by a perforated plastic mold. The latter is worn for one week and replaced 
bj' a condom-covered rubber sponge, tliis being used off and on until no danger of 
contraction remains. 

Lt. L. M. Heilman, M.C., TJ.S.N.E. 

Koller, T.: Therapeutic Pelvic Puncture in Gynecologic Disturbances, Schweiz. 

med. Wchnschr. 73: 374-377, 1943. 

According to the author the therapeutic indications for the use of pelvic puncture 
are as follows: (1) Chronic inflammatory adnexal masses where prolonged con- 
servative treatment fails to bring about improvement, and where operation is danger- 
ous because of the risk of peritonitis. In these cases a pelvic puncture should not 
be done unless a more or less fluctuating mass is felt between the uterus and rectum. 
Becently in such cases, the author has instilled a sulfonamid preparation after 
emptying the abscess cavity; (2) Adnexal tumors with pelvic peritonitis and rapid 
exudation; (3) To differentiate between extrauterine pregnancy and chronic adnexal 
inflammation. In all of these cases there is no danger of infection from the pro- 
cedure because infection is already present. The author warns against the use of 
pehdc pimcture to empty follicle and corpus luteum cysts. In such cases it is safer 
to perform laparotomy. In rare cases, however, it is permissible to puncture an 
ovarian cyst through the vagina as for example in a woman so critically ill, that 
laparotomy is contraindicated. 

The author has never observed any complications from pelvic puncture. In cases 
where pus is encountered, it is drained and nothing further is done. Where, how- 
ever, blood, serous fluid or the contents of a dermoid cyst are obtained, an immedi- 
late laparotomy is done. 

J. P. Greexhill 


Newborn Infant 

MacGregor, Agnes B.: The Causes of Petal and Neonatal Death, Edinburgh if. .T. 
50; 332, 1943. 

The continuing high infant mortality rate of Scotland is rightly regarded as a 
national reproach to the medical profe.ssion of that country. So reports the author 
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who has made the determination of causes of these increased infant mortality rates 
a subject of special studj- at the Simpson Memorial Maternity Pavilion. 

In a three-year period, 1939 to 1941, at the above institution, there were 7,523 
live births, with 342 neonatal deaths, and 603 stillbirths, malcing in all 945 deaths. 
Of these, 338 liveborn and 422 deadborn children were examined post mortem, making 
760 autopsies. The four principal causes of death for both groups include: (1) 
developmental malformations (142 cases) 18.7 per cent, (2) intracranial hemorrhage 
(277 cases) 36.4 per cent, (3) asphj’xia (306 cases) 40.3 per cent and (4) infections 
(156 cases) 20.5 per cent. 

The neonatal mortality rate per 1,000 live births was 45.5 for all infants (7,523 
cases), 19.0 for full-term infants (6,815 eases) and 299.0 (708 cases) for premature 
infants. Expressed in another way these figures show that 9.4 per cent of all live 
births were premature which group contributed 62 per cent of the deaths, while the 
90.6 per cent that were full-term births accounted for 38 per cent of the deaths. 

The author has omitted from her list of causes of fetal and infant death such 
vague connotations as prematurity, atelectasis and thymic death. The writer reasons 
most logically that it is the development of pathological conditions that eventuate 
into fetal or infant death which must be considered rather than these so-called 
"half-diagnoses” which at most are but secondary contributing factors. 

The writer concludes her article with a concise analy.sis of her findings en- 
countered in each four main etiologic categories of fetal and neonatal death. She 
emphasizes, under infections, the frequentlj' overlooked but peculiar susceptibility of 
the newborn infant to infection bj' common organisms of supposedly low virulence, 
e.g., the organisms of the E. coli group, in the first month, and especially in the 
first three weeks are often the cause of pneumonia and the most common cause of 
meningitis. Yet after the first month the B. coli group are virtually never found 
in either role. 

Cl-vir E. Folsome 

Guzman, V. G.: Intracranial Hemorrhage in the Newborn Infant, Obstet. y ginec. 

Latino-Amerieanas 1; 132-153, 1943. 

At the San Borja Maternity, Chile, intracranial hemorrhage accounted for 15.6 
per cent of the newborn deaths over a period of eight years. Since 1939 there has 
been a decline in the number of newborn babies who showed signs of intracranial 
hemorrhage but who did not die. This is due to improved treatment of syphilis, 
better prenatal care and more careful conduct of labor, whereby unnecessary inter- 
ference was avoided. During the last two years, vitamin K has been used prophylac- 
tically. The importance of congenital wealmess and vascular fragility is supported 
by the fact that half of the babies who had cerebral hemorrhage weighed less than 
2,500 grams. Responsibility for the intracranial hemorrhage can be attributed to 
the obstetrician in only 40 per cent of the cases. In the author’s series intracranial 
iiemorrhage was observed in 17.5 per cent of the babies delivered by the breech, in 
10.7 per cent delivered by forceps and in 10 per cent delivered by internal version. 
The death rate of babies with cerebral hemorrhage is 77.4 per cent. Of tlie remain- 
ing 22.6 per cent some show evidences of injurj- to tlie nervous system late in life. 
There is no curative treatment for this complication hence prophylaxis is of the 
utmost importance. 

J- P. Greenhill 

Gavioli, Richardo E.; Fetal Ichthyosis, Arch. Clin. obst. y ginec. "Elisco Can- 
ton” 2: 134-142, 1943. 

The author reports a case with a study of the pathology. A premature female 
fetus, 35 cm. long, weighing 1,050 grams, displayed the characteristic signs of severe 
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ichthyosis; the hard skin, broken by deep lesions; the large immobile mouth, trans- 
versely oval; severe conjunctival inflammation n-hich closed the eyes; atrophy of the 
fingers, nails, etc., and of the hands and feet and ears. Tlie fetus .survived 40 hours. 
Histologic study, as in other reported eases, revealed the typical lesions of epidermal 
hj-perkeratosis and discrete lesions of dermal keratosis and fibrosis. The etiologic 
factor in this case may have been the consanguinity of the parents, who were first 
cousins. 

J. P. Greenhill 

Leon, Juan: Petal Gigantism, Bob soe. de obst. y ginec. 21: 781-792, 1943. 

The author reports a study by Alberto S. Coatz made in the Eliseo Canton Clinic. 
Any fetus born weighing 5,000 or more grams was included in this classification. 
In 51,000 births, there were 125 eases of fetal gigantism (0.24 per cent), i.e., one 
in every 400 births. The maximum weight was 0,500 grams. Of the 125 cases, 54 
of the mothers were Argentinians; the others foreigners. The age of the mother 
is not a factor in the etiology of fetal gigantism. Large infants seldom are bom 
of primiparas; in this series 93 per cent of the mothers were multiparas, the 
majoriti’’ secundiparas. There was no relation between fetal gigantism and the 
interval since the last pregnanc 3 % The duration of menstruation was not an 
etiologic factor. Heredity undoubtedly plays a role in this tj'pe of case. Pro- 
longation of gestation has an insignificant influence in production of large infants. 

Excess eating bj'" the mother can affect the infant, but this is not equal for all 
fetuses; hence individual factors must enter in, possibl}' dependent on fetal 
metabolism. The sex of the fetus has an important role, for twice as many male 
as female fetuses are gigantic. Hormonal influences, though not well understood, 
and fetal metabolism undoubtedl}' are important. Little value is attributed to 
the seasonal factor in the etiologj'. 

Diabetes and syphilis are of but slight importance; in the 125 cases there was 
only one diabetic mother and three were sj'philitic. 

Current diagnostic methods, inspection and palpation, suffice to make a diag- 
nosis of fetal gigantism. .Simple radiograplij^ may clarify a doubtful diagnosis. 
A characteristic finding is fetal hj’perflexion, necessitated by lack of space in 
the uterus. 

Cephalic presentation is most common in these cases (91 per cent). Breech 
presentation occurred in 5.4 per cent and transverse in 3.5 iier cent. Labor is 
prolonged in cases of fetal gigantism, particularlj’' in multiparas. Spontaneous 
parturition occurred in 55 per cent of the primiparas and in 44 per cent of the 
multiiiaras. Operative interference was necessarj' in the remaining eases. Prom 
this it is concluded that fetal gigantism represents a serious complication in 
childbirth. 

The puerperium was normal in 83 per cent; subfebrile in 10 per cent; febrile 
in 7 per cent. The maternal prognosis is serious but not dangerous. It is affected 
bj' the number of previous deliveries, dimensions of the fetal diameters, type of 
presentation, etc. The maternal mortalitj^ in this series was 2.4 per cent. The 
fetal prognosis is bad. The mortality in this series was 28 per cent and the fetal 
morbidit}' was extraordinary. 

Prophj-lactic treatment consists in induced premature deliverj'. Cesarean sec- 
tion should bo done in selected cases. At the time of delivery, the problem must 
be solved according to the tj-pe of dystocia. In cases of failure, embrv’otomy 
must be done. 


J. P. Greex'hill. 
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Complications of Pregnancy 

Harmon, Panl T., and Hoyne, ArcMBald: Poliomyelitis and Pregnancy, J. A. M. A. 

123; 185, 1043. 

The authors report trvo cases of acute anterior poliomyelitis complicating preg- 
naiicj" with fetal death occurring in one of the two cases, explained the author 
as being due to fetal asph 3 -xia as a result of a bulbar poliomj^elitis. In order for 
infection to occur in the fetus, one would have to assume a blood stream infection 
passing through the placental barrier. There is no evidence that the virus of 
poliomj^elitis is present in the blood stream with anj^ degree of regularitj' if at all, 
and if it were, it would still have to be assumed that some irritant process was at 
work in the central nervous sj'stem of the fetus in order for infection to occur. 

The conclusion of Ivleinberg and Horwitz is quoted, "that pregnancy com- 
plicating acute anterior poliom 3 'elitis may' be anticipated to progress normally 
with a normal termination of labor and with a normal offspring. ’ ’ These latter 
authors found no evidence of intrauterine acute anterior poliomyelitis in 29 cases 
reported by' them. They' also concluded that there is no indication for interrup- 
tion of pregnancy at any stage except for those reasons that would be operative 
in nonparalytic females. The passive immunity derived by the offspring from the 
mother does not persist for long, since a number of cases of acute anterior polio- 
myelitis under the age of one month have been reported. 

William Berman. 


Kapeller-Adler, E., and Cartwright, J. A. Vitamin B, and Toxemia of Pregnancy, 
Edinburgh M. J. 50; 305, 1943. 


The authors, concerned vfith previous reports in medical literature suggesting 
a relationship between vitamin B, deficiency and toxemia of pregnancy, deter- 
mined to investigate the possibility of this purported etiological correlation. 

Nineteen patients with mild or severe pre-eelamptic toxemia were treated with 
vitamin B,. The vitamin B, ("Benerva Eoehe” and "Berin") was administered 
both orally a,nd intramuscularly'. A normal course of treatment consisted of ten 
intramuscular injections of vitamin B„ 25 milligrams the first day and 10 milli- 
grams on each of the succeeding nine day's. In some instances the dosage was 
increased to 25 milligrams daily' for the first four to five days. No beneficial 
effect was seen in any' of these cases. 

In the group of patients presenting severe pre-eelamptic toxemia the effect of 
vitamin B, treatment may even be described as detrimental. The authors contend 
that these results were to be expected taking into consideration the affinity of 
vitamin B, for histaminase. They conclude that the therapeutic use of vitamin 
B, in toxemia of pregnancy' should be discouraged. 


The authors substantiate their conclusions with careful biochemical analyses 
and close clinical observations which are well summarized in two tables and two 


graphic figures. 


Clair E. Eolsome. 


Davidson, L. S. P., Davis, L. J., and Innes, J.; Studies in Refractory Anemia. 

III., Edinburgh M. J. 50; 431, 1943. 

The authors in this article, the third section of their studies in refractory 
anemia, discuss a topic of considerable importance to obstetricians — the refractory 
anemia with hy'percellular and megaloblastic marrow occurring in pregnancy and 
the puerperium. 

In a summary- of ten cases, followed for two years, the autliors report that in 
all ten instances the anemia was severe. The hemoglobin readings ranged from 
17 to 52 per cent during pregnancy or the puerperium with megaloblastic sternal 
marrow pictures. All the cases displayed temporary refractory periods varying 
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from two weeks to four months in spite of intensive parenteral liver therapy 
supplemented by the administration of iron and vitamin concentrates. In the 
majority of the cases repeated blood tran.sfusions were necessary for the main- 
tenance of life during the refractory period. Eventuallj^ complete recovery oc- 


curred in all cases. 


Clair E. Folsome. 


Moscoso, Cesar Jacome: Eclampsia in the Quito Maternity, Bob d. soe. de obst. 

y ginec. 21: 770-771, 1943. 

The author reports a statistical study of about ■’if).00D pregnancies observed at 
the Quito Maternity since 1910. His figures show a lower incidence of eclampsia 
than in other reported series. In 22.567 pregnancies during the last five months 
(the period when eclampsia develops) there were 80 cases of eclampsia, an inci- 
dence of^.54 per 1,000. There was no indication that climate had any effect on 
development of eclampsia. In the dry season (5 months) there were 38 cases and 
in the damp season (7 months) 42 cases. Of the 80 eases of eclampsia, 47 were 
in primiparas (58.25 per cent); 11 in secundiparas; and 20 cases in later preg- 
nancies. 

The eclampsia occurred during pregnanc 3 ' in 51 cases, during labor in 17 cases, 
and during the post-partum period in 12. Eight of the latter occurred within the 
first 24 hours after deliverj’-, and in the others after 2, 3, 8 and 15 days. 

In the 80 cases of eclampsia there were 29 maternal deaths (36 per cent). No 
reference to fetal mortality was noted in 9 cases; in the remaining 71, 30 died 
either before or after delivery (42 per cent). 

In this series of cases both medical and surgical treatment was employed. 
Moscoso comments that since the mortality is higher than in most reported series, 
better methods of treatment must be found. He feels that improvement can be 
accomplished onty bj’’ attention to the social factors and by educational measures. 
Many of the patients had not been seen prior to the development of severe 
eclampsia and had had no prenatal care. 

The method of evacuating the uterus depends on individual circumstances and 
the condition of the patient. Other measures recommended include absolute quiet 
and avoidance of excitement; suppression of the eclamptic attacks by adminis- 
tration of morphine-chloral; maintenance of circulatory function; and bleeding 
to bring down arterial pressure. The last is contraindicated in the presence of 
anemia or imminent delivery. p_ (Jkeenhill. 


Caso, Eogelio and Baez, Juan Jose: Pregnancy, Parturition and Puerperium in 
Nephrectomized Patients, Bob d. soc. de obst. y ginec. 21: 816-820, 1943. 


The authors report six cases. Four of the patients had nephrectom}' for tuber- 
culosis, one for pjmnephrosis and one for lithiasis. In four women the pregnancj’ 
developed normallj' and was carried to term, with delivery of live fetuses. Three 
women had spontaneous deliveries and one required surgical intervention because 
of dj’stocia. In the other case, there was abortion of a dead, retained fetus. In 
one of the patients who ultimately had a spontaneous delivery, pyelitis developed 
during the second month of pregnancj-. Tliis was treated conservatively. 

Tlie authors conclude that three or four years should elapse after nephrectomj' 
before pregnancj' should be allowed, but this onty if the remaining kidnej^ is 
healthj'. If the sole kidnej' is diseased, the pregnancy' should be interrupted or 
sterilization should be carried out. The patient should have careful observation 
and study of renal function during the entire period of gestation. If there is any 
alteration in renal function which threatens the health of the patient, the preg- 


nancy should be interrupted. 


J. P. Greexhill. 
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Sterility, Fertility, Contraceptives 

Miiller, J. H. The Significance of Hysterosalpingography for the Diagnosis and 
Treatment of Sterility, Schweiz, ined. Wchnschr. 73; 204-205, 1943. 

In a group of 100 eases of sterility investigated by Muller, there were 64 cases 
of primarj' sterility and 36 eases of secondary infertility. In 46 per cent both 
tubes were patent, in 32 per cent both oviducts were closed and in 22 per cent 
only one tube was open. In a follow-up of 84 of the patients up to seven years, 
it was found that onl}' 24 per cent of the patients became pregnant. 

In 59 women no special therapy was carried out other than the hysterosalpingo- 
gram and 13 conceived. Hormone therapy was used in nine cases and three 
became pregnant. Ventrotixation was performed in 4 cases, tubal resections in 5, 
salpingostomies in 9, tubal implantation in 1, curettement in 5, and cervical 
dilatation in 2. Following these 25 operations only two women conceived; one 
after cervical dilatation and the other after unilateral adnexal resection and 
release of adhesions on the opposite side. This incidence of success following 
surgical operations, namely, less than 10 per cent agrees with the reports in the 
literature. The author believes that operation is justified in spite of the poor 
results because it will convince the patient that eveiything possible to overcome 
the sterility has been done. 

J. P. Grbenhill. 

Rabau, E., Halhrecht, 1., and Casper, J.: Endometrial Tuberculosis as a Cause 
of Sterility, J. A. M. A. 122: 801, 1943. 

The difficult}' of the diagnosis of genital tuberculosis is stressed. There are 
very few clinical symptoms, and the diagnosis is usuallj’ accidental at either the 
time of operation or at the autops}'. A hypoplastic uterus is a frequent sign in 
genital tuberculosis. Methods for detection of genital tuberculosis that have ap- 
peared in the past literature are mentioned. The authors warn against salping- 
ography as a means for diagnosing tuberculous salpingitis. They have used the 
endometrial biopsy method and they state that they have discovered a consider- 
able number of cases of tuberculosis which had not given rise to any other sign 
or symptom. They found 20 cases of tuberculous endometritis in 208 endometrial 
biopsies studied for sterility. Tuberculous endometritis is quite compatible with 
patent tubes. The path of the infection of the uterine mucosa is uncertain. The 
authors feel that radical surgery should be reserved for only caseous processes. 

William Berman. 

Hamilton, W. T., Barnes, Josephine, and Dodds, Gladys H.: Phases of Matura- 
tion-Fertilization and Early Development in Man, J. Obst. & Gynaec. Brit. 
Emp. 50: 241, 1943. 

The authors present three early ova, one from a woman sterilized because of 
mitral stenosis; the second specimen from a woman sterilized because of a severe 
toxemia in her two previous pregnancies that resulted iii miscarriages; and the 
third, from a woman who had a hysterectomy because of menorrhagia due to the 
associated presence of an ovarian cyst. From the histor}' and the time of coitus, 
and the age of the specimen the authors conclude that ovulation occurs about 
14 + 1 days before the beginning of the next period. There is some evidence from 
those few cases to show that the time of ovulation is more closely related to the 
beginning of the next menstruation than of the preceding one. 


William Berman. 
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Eamos, Alljerto Peralta: MemlJranous Dysmenorrhea as a Factor in Sterility, 

Obstct. y ginec. Latino- Americanas 1; 117-131, 1943. 

As emphasized by Alberto Peralta Ramos (Buenos Aires) membranous dys- 
menorrhea is important not only^ because it produces pain at the time of the men- 
strual flow but also because it causes sterility. Histologic study of the endo- 
metrium obtained in cases of membranous dysmenorrhea reveals that it is identi- 
cal with that which is present during the last few day^s of the cycle except that 
it has not undergone autolysis. This is due to insufiicient action of the physio- 
logic, proteolytic and anticoagulating ferments. 

The greatest pain in eases of membranous dysmenorrhea occurs just before and 
during menstruation when there is present the greatest amount of estrogen and 
the smallest amount of progesterone. The treatment recommended by the author 
is the use of gonadotropic hormones assisted by progesterone. In the future he 
intends to employ dehydrated plasma of pregnant women because this substance 
has yielded good results in some eases of menstrual irregularities. 

J. P. Gkeenhill. 

Westman, A.: The Mechanism of the Transit of Ova in Women Observed During 

Laparotomy, Schweiz, med. Wchnsehr. 73: 145-14S, 1943. 

Only a few operators have been fortunate enough to observe rhythmic contrac- 
tions of the Fallopian tubes at the time of operation. However, as the author 
points out, with the Rubin apparatus tubal activity is, of course, registered on a 
kymograph. Mickulicz-Radeeki’studied the behavior of the tubes and ovaries in 
various phases of the menstrual cycle and found that at the time of ovulation the 
abdominal ends of the tubes came into intimate contact with the ovaries by means 
of activity of the tubes. Westman had previously shown that such a phenome- 
non takes place in many of the lower and higher mammals. This author also 
studied the mechanism of the transport of ova in women. At the time of opera- 
tion he injected drops of lipiodol into the tunica albuginea and subsequently 
studied the position of the ovaries by roentgenography. He performed hystero- 
salpingography and thereby was able to study the relationship of the tubes to the 
ovaries. Serial roentgenograms showed that not only do the tubes possess motility 
but also the ovaries. The latter can move not only cranialward and caudalward 
but also on their long axis. This motility is brought about by contraction and 
rela.xation of the smooth muscle in the ovarian ligaments and in the walls of the 
ovarian blood vessels. Roentgenograms showed that periodically the tubes bend 
around and encircle the ovaries. By means of this mechanism the expelled ovum 
is transported directly and quickly into the Fallopian tube. 

J. P. Greenhill. 

Kochat, E. L.: Sterility of Ovarian Origin, Schweiz, med. Wchnsehr. 73 : 20S-210, 

1943. 

According to the author the causes of sterility in the female may be divided 
into three groups; (1) Incapacit}' of the ovaries to produce ova or at least fertili- 
zable ova; (2) Functional or chemical abnormalities in the genital tract which 
cause the death of spermatozoa or which prevent their union with ova; and, (3) 
Mechanical obstacles which prevent the union of sperm with ova. The second and 
third causes are easy to determine but the first is not. Likewise, whereas it is 
easy to detect abnormalities of spermatozoa by direct examination, this cannot be 
done with ova. 

To determine the ovulatory function of the ovaries, two procedures are avail- 
able namelj', biopsy of the endometrium during the premenstrual phase, and a 
study of the temperature curve. 
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Ovarian dysfunction cannot be overcome by ovarian hormone therapy. But the 
author believes that a very satisfaetor3' form of treatment is homotransplantation 
of an ovarj'. Such a transplant can act as a stimulant to a vroman’s defective 
ovaries and produce maturation of follicles. The author observed tvo pregnancies 
following homoplastic ovarian transplants in cases of hj'pofunction of the ovaries 
without apparent lesions. 

A second form of treatment which maj* be satisfactory is the use of pituitary' 
hormone. However, the urinary gonadotropins are not effective but the gonado- 
tropic hormones derived from serum can produce maturation of follicles in women. 
At present since such gonadotropic hormones cannot be obtained, the author is 
resorting to blood of pregnant women because it contains a large amount of pro- 
lan A and B. 

J. P. Greenhill. 

Eeist, A.: The Therapeutic Significance of Tubal Patency Tests, Schweiz, med. 

Wchnschr. 77: 206-208, 1943. 

During the last 16 years Eeist performed Eubin tests on 381 women and found 
the tubes closed in 127 or 33.5 per cent. Among the 254 women who had patent 
tubes, 75 or 29,5 per cent became pregnant. Of this group 69 women gave birth 
to living children, 4 had' miscarriages and 2 had extrauterine pregnancies. In 13 
per cent of the 254 cases, pregnanc}”^ immediatel}’' followed the tubal patency test. 
Hence the Eubin test is not only a diagnostic procedure but also a therapeutic one. 

There is no unit}' of opinion concerning why the Eubin test leads to pregnancy 
in so many cases of sterility. The reasons advanced are: (1) The test produces 
an increased activit}' of the tubes; (2) Mild adhesions are brohen down; and (3) 
Eeist believes that the test in some cases produces an additional ovulation in the 
premenstrual period; (4) Eubin tests help ascent of spermatozoa. 

The author is in favor of performing repeated tubal patency tests at intervals 
of 2 or 3 months. His maximum for one patient is 12 tests. 

J. P. Greenhill. 

De Moraes, A., and Rosado J.: Hysterosalpingography in the Diagnosis of Ectopic 

Pregnancy, Obst. y ginec. Latino- Americanas 1: 19-32, 1943. 

The authors employed hysterosalpingography in cases of ectopic pregnancy at 
the A. de Moraes Maternity Hospital (Rio de Janerio). In all the cases operation 
confirmed the diagnosis. The authors emphasize that the injection of oil is un- 
necessary in the cases of ectopic gestation complicated by rupture and internal 
hemorrhage but this aid is of great value in doubtful cases. Hysterosalpingography 
is of greatest diagnostic value in the cases of unruptured tubal pregnancy.' This 
inetliod in the opinion of the authors is harmless and less dangerous than pelvic 
puncture, biopsy of the endometrium, pneumonoscopy or pneumoroentgenography. 
The procedure is particularly useful in differentiating between a uterine angular 
pregnancy and an ectopic pregnancy. 

J. P. Greenhill. 

Scherer, H.: What Does Salpingography Accomplish in the Recognition of and 

Treatment of Female Sterility? Schweiz, med. IVchnschr. 73: 147-149, 1943. 

During the last 5 years the author employed salpingography in SO cases of 
sterility. In this group there were 55 instances of primary sterility and 25 cases 
of secondary sterility. The causes of sterility were as follows: unilateral tubal 
closure 31.2 per cent, bilateral tubal closure 32.5 per cent, uterine hj-poplasia 12.5 
per cent and uterine malpositions and malformations 7.5 per cent. In 16.3 per 
cent of the cases no cause could be found. 
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Ten women (12.5 per cent) became pregnant within the first six months after 
the salpingographj' was done. 


J. P. Greenhili,. 


Palazzo, O. E.: A New HysterograpMc Method, Arch. Clin. 01)stet. y. ginec. 1: 

460-466, 1942. 

Palazzo recommends a new method for .securing hysterograms. He uses a can- 
nula at the end of which is a small balloon. After insertion into the uterus the 
balloon is distended with lipiodol so that after complete distention, the entire out- 
line of the uterine cavity may be readily outlined on an x-ray picture. In this vay 
no lipiodol escapes into the tubes or into the peritoneum. Furthermore, the author 
considers it beneficial that none of the lipiodol is wasted. 

J. P. Geeeniiill. 


Anatomy, Anomalies, etc. 

Hirsch, Edwin F., and Martin, Mary E.; The Distribution of Nerves in the Adult 
Human Myometrium, Surg., G 3 'nec. & Obst. 76: 697, 1943. 

The distribution of nerves in the mj'ometrium urns studied in normal nulliparous 
human uteri bj’ cutting serial sections and staining with selective stains. The 
nerves of the inner portion of the m 5 ’ometriuni extend through the muscle and 
connect with the radial arteries. Large nerve trunks also enter the endometrium. 
These contain both m 3 'elinated and nonm 3 'elinated libers. Sensory and organs 
similar to pacinian corpuscles were found in the crevices of the muscle tissues, and 
more particularl 3 ^ in the adventitia of branches of the uterine arter 3 ^ 

L. M. Heelman. 

Gray, Jessie: Successful Eemoval of a Sacral Parasitic Petus, Canad. M, A. J. 47: 
520, 1942. 

A newborn infant with a sacrococc 3 'geal teratoma is described. The incidence 
of this complication is estimated to be between one in 20,000 to 55,000 births. 
A prenatal x-ra 3 ' was obtained because it was thought that two fetal heads were 
palpable. 

Carl P. Huber. 


Abortion 

Dingle, Phillis: Two Cases of Benal Failure Following Abortion, J. of Obst. & 
G 3 ’naec. Brit. Emp. 50: 246, 1943. 

The author describes two cases of oliguria following abortion. One case had a 
severe pre-eelamptic toxemia, in whom the added trauma of induced deliver 3 ’ 
brought about shock and kidne 3 ' d 3 "sfunction. The second case was that of a 
patient who fell, and probabl 3 ' had a traumatic accidental hemorrhage, which 
produced hematuria, shock and oliguria with azotemia. A recent surve 3 ’ of the 
literature lends weight to the fact that the etiolog 3 ' ma 3 ' be due to a damaged 
placenta. 

IViLLiAsi Bermax. 

Paine, Alonzo K.: Progesterone in the Treatment of Threatened Abortion: A 
Eeview, Bull. New England M. Center 33: 39, 1943. 

In a brief but timeh' article on the use of Progesterone in the treatment of 
threatened abortion, Dr. Paine calls attention to the extreme^' shakA* evidence 
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upon which such therapy is based. The use of this substance for the pTe% eution 
of threatened abortion presupposes that its action is to inhibit uterine contrac- 
tions. While such may be the case for isolated muscle strips, it cannot be con- 
clusively demonstrated by the uterine bag technique. The nullifying action of 
progesterone on pituitrin induced contractions, the author feels, is only of indirect 
value as far as the abortion problem is concerned. With experimental evidence, 
either negative or inconclusive, one is forced to examine the clinical evidence. 
At the onset there is some confusion as to the definition of threatened abortion, 
with a perfectly conceivable chance for error even if the most rigid criteria are 
adhered to. Dr. Paine calls attention to the fact that the literature on the sub- 
ject is remarkable because of a total lack of reports of clinical failure when 
progesterone is used. The series of cases reported are usuallj' small, and one is 
impressed by the fact that frequenth' symptoms are so mild that hospitalization 
of the patients was unnecessary. The difficulty is always the lack of adequate 
controls. The question, what would have happened with no therapy? Or with 
sedation alone? The conclusion of the author is that progesterone in the treat- 
ment of threatened abortion is, in the light of present knowledge, of little if any 
value. 

L. M. Hellmajt. 

Ludwig, F.: The Treatment of Imminent Abortion and Habitual Abortion With 

Corpus Luteum and Vitamin E, Schweiz, med. Wchnschr. 72; 1431-3, 1942. 

The author reviewed the reports in the literature concerning the use of corpus 
luteum hormone and vitamin E in the treatment of imminent and habitual abor- 
tion, He found that the treatment of habitual abortion with corpus luteum 
jdelded 89.4 per cent success, the treatment with vitamin E alone 79.7 per cent 
and the combined use of corpus luteum and vitamin E gave 91.3 per cent success- 
ful results. The articles failed to state how many of the cases might have ended 
successfully udthout the therapy. 

The reports in the literature indicate that in the treatment of imminent abor- 
tion, corpus luteum yielded 61.7 per cent success, vitamin E S3.3 per cent, com- 
bined corpus luteum and vitamin E 76.9 per cent and treatment without corpus 
luteum or vitamin E gave 71.2 per cent success. 

The author himself obtained only 58.3 per cent success in his own cases treated 
with corpus luteum and vitamin E. This is in contrast to the 76.9 per cent re- 
ported in the literature. The author emphasizes that to accomplish any results, 
large doses of progesterone must be given. In cases of threatened abortion large 
doses must be given within a short period of time, but in cases of habitual abor- 
tion, the doses are divided over a long period of time. 

J. P. Greenhill. 

Brea, A. M.: Induced Abortion and Parturition by the Transparietal Uterine 

Route, Bol. Soc. de obst. y ginec. de Buenos Aires 21; 624, 1942. 

The author discusses induction of abortion by the methods of Boero and Aburel 
and reports 14 cases. The method of Boero consists of transparietal puncture of 
the uterus, and that of Aburel of the injection of a saturated solution of sodium 
chloride. The Boero method usually does not produce immediate abortion and 
thus permits stabilizing the condition of the mother before subjection to obstetri- 
cal trauma. The method of Aburel is effective from the third month to the end 
of gestation. 

Brea concludes from his own experience that these two tj-pes of induced abor- 
tion have special indications; that they are very efficient in some cases; that thev 
should be used only by specialists, because of the dangers in the hands of un- 
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trained physicians; that in special situations disaster may follow, as with all other 
methods. That is, the ideal method of inducing abortion which does not have 
inherent dangers has not yet been found. 

J. P. Geeenhill, 


Mammary Glands 

Greene, E., and Caviedes, H.: Tuberculosis of the Breast and Its Coexistence 

With Cancer, Eev. med. de Chile 71: 656, 1943. 

The authors present two cases of mammary tuberculosis, in one of which adeno- 
carcinoma was present. A 42-year-old multipara complained of pain of a month’s 
duration in the upper internal quadrant of the right breast, where a small mass 
was felt. Sulfathiazole relieved the pain but had no effect on the mass. Physical 
findings otherwise were negative except for a few small axillarj’- glands and re- 
traction of the nipple. The preoperative diagnosis was fibro-adenoma with prob- 
able malignant degeneration. The pathologist reported tuberculous lesions with 
intense nonspecific inflammatory infiltration as well as hyperplastic epithelial 
lesions and foci of adenocarcinoma. 

A 27-year-old woman noted a tumor the size of a nut in the areola, painless, 
retracting the nipple. A course of ultraviolet light was without effect. Ten 
months later, during an attack of the grippe the lesion became painful, red, 
lustrous and tense, accompanied by bilateral axillary adenitis which suppurated. 
The primary lesion was opened and drained with fistula formation. The breast 
was later removed and diagnosis of tuberculosis confirmed. 

The literature on the subject is reviewed. Tuberculosis of the breast is rare 
and its coexistence with carcinoma extremely rare. Treatment of tuberculosis 
early is medical in the rare case in which it is diagnosed. Simple resection of the 
breast and axillary glands is advocated for advanced cases by the authors. 

Egbert J. Weissman. 

Miiller, C.: Galactorrhea and Corpus Luteum, Schweiz, med. Wchnschr. 72: 1433- 

1434, 1942. 

A case of galactorrhea is reported by the author in which all therapy failed. 
Laparotomj’’ was finally resorted to and at operation, a persistent corpus luteum 
was found and removed. The flow of milk ceased. The menses which had ceased 
during the period of galactorrhea, started again. At the time of the report one 
year had elapsed since the operation. The patient’s menses remained regular and 
the flow of milk remained in abeyance. 

The author questions whether, in view of the fact that amenorrhea is nearly 
alwa 3 's associated with extrapuerperal lactation, a persistent corpus luteum does 
not pla.v an important role. There are manj'- cases of extrapuerperal galactorrhea 
where a pituitarj^ or ovarian tumor is found. In such cases since medical therapy 
does not help, it is advisable to resort to a posterior colpotomj^ to search for a 
persistent corpus luteum. 

J. P. Greenhill. 

Tolosa, Benedicto P. M.: Surgical Treatment of Puerperal Mastitis and Para- 
mastitis, Eev. de ginec. j' obst. 36: 157-173, 1942. 

Benedicto P. M. Tolosa avoids the disadvantages of both small and large in- 
cisions bj' using the electric or Paquelin cauterj'. With the tip of the instrument 
heated to nearlj' white red, the site where the fluctuation is best perceived is 
punctured by a rapid stroke: several strokes maj' be needed to reach the abscess 
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when the wall of interposing tissues is tliich. If the patient is not pusillanimous, 
anesthesia is not necessary because reapplieation of the cautery does not cause 
great pain: the local nerve endings are destroyed at the first contact. An imper- 
ative precaution is not to leave the tip of the cauterj' in the tissues for any length 
of time: tlie spreading heat would destroj' more tissue than necessary, and this 
would delay healing. The only aftertreatment needed is renewal of the dressing 
twice a day and gentle evacuating massage. 

Thirty cases, mostly of parenchymatous mastitis, were treated in this manner: 
all started to heal in a few days and cicatrization was complete in two weeks. 
The esthetic result was excellent. 

J. P. Greexhill. 


Malignancies 

Vespaslano Ramos, A.: Colpocytology As a Method of Diagnosing Cancer of the 
Uterus, An. brasil. de ginec. 15; 453-462, 1943. 

The author gives a minute description of the normal cytology of the vagina 
and of the different ts'pes of cells identified by Papanicolaou and Traut as path- 
ognomonic of cervical and body carcinoma. He emphasizes the simplicity of this 
procedure and its great convenience especially at the age when cancer is common. 
Lesions can be discovered at a time when the possibilities of therapeutic success 
are great. 

J. P. Greenhile. 

Jones, Howard W., and Jones, Georgeanna E. Seegar: Panhysterectomy Versus 
Irradiation for Early Cancer of the Uterine Cervix, J, A. M. A, 122: 930, 1943. 

The authors compare 704 patients treated at the Kelly Clinic with radium or 
x-rays or a combination of the two, with 36 cases treated by radical hysterectomy. 
The absolute cure rate for those operated upon was 41.6 per cent and that for the 
radiation cases was 57.5 per cent. These two groups are compared with reference 
to both clinical stage, and microscopic grading according to the method of Martz- 
loff. Considering all stages of carcinoma, irradiation of the spinal cell cancers 
gives the poorest results. There is also reason to believe that adenocarcinoma of 
the cervix is the most favorable type for operation. In conclusion the authors 
state that “irradiation will prove more satisfactory for the entire squamous cell 
group, including the accidentally discovered and preinvasive lesions. ’ ’ 

William Berman. 

Harvey, Roger A., and Ritchie, Robert N.: Carcinoma of the Cervix Complicated 
by Complete Procidentia., Radiology 41: 48, 1943. 

Tlie authors review the literature of the treatment of cancer of the cervix in 
procidentia and stress the value of radiation therapy in this condition especiallj- 
wliere surgery is contraindicated. Thej- review one of their own eases in an 81- 
year-old white female treated with radiation alone. It is felt that in tumors of 
Giis type, the use of small and controlled doses of roentgen rays will combat the 
infection, reduce the size of tumor, and thereby make it easier and more advan- 
tageous to use subsequent radium therapy. Tliere seems to be some relief or cure 
of tlie procidentia by radiation therapy. In younger women and in any cases ndth 
evidence of extension of carcinoma, roentgen therapy to the exteriorized tumor 
should be followed by a full course of roentgen therapy to the pelvis and radium 
insertion for 5,000 to 6,000 milligram hours. 


William Berm^vn, 
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Stromme, William B., and Traut, Herbert F.: Mesonephroma or Teratoid Adeno- 
cystoma of the Ovary, Siirg., Gyncc. & Obst. 76: 293-299, 1943. 

Since the original report of Schiller in 1939, only 30 iinstances of nie-sonephroma 
of the ovary have been reported. To this the authors add ten cases in the present 
communication. The ages of the patients in the present report varied from 11 
months to 68 j^ears, however the majorit3' were over 30 j’ears of age. In eight 
cases the tumors were located in the left ovary. They varied from three to seven- 
teen centimeters in the smallest diameter and on section presented multiple small 
cj'sts. The solid portions were pinkish-gra3'’ in color. The C3'sts 3delded a shiny 
mucoid material. 

The tumors were all slow in rate of growth and the usual complaints of the 
patients were related to a developing abdominal mass. Spread was b3^ way of 
direct implantation of papillaiy structures, or hy wa3" of the l3’mphatics. The 
finding of abdominal fluid was rare; however, extensive bowel implantations were 
found. The more differentiated tumors were made up of closely packed structures 
resembling acini. The less differentiated the3' became the more the papillarit3' 
increased. 

The authors were unable to demonstrate an3'lhing resembling a glomerulus and 
this fact has led them to disagree with Schiller in regard to the Wolffian duct 
origin of these tumors. 

Six of the ten patients were dead within a 3’'ear after operation. Neither sur- 
ger3' nor x-ray appeared to alter the course of the diseases. 

F. M. Hellman. 


Cesarean Section 

Sosa, Angel I., y Sanchez, and Nblting, David E.: Cesarean Section and Simul- 
taneous Myomectomy, Bol. Soc. de obst. 3' ginec. de Buenos Aires 21: 808-816, 
1943. 

The authors report 20 cases. In this group there were four deaths, one each 
from peritonitis, hemorrhage, collapse and shock and hemorrhage. When it is con- 
sidered that cesarean section alone has a mortalit3^ rate between 1 and 2 per cent 
and postpuerperal m3'omectom3^ a rate between 2 and 4 per cent, it is immediately 
evident that the combination of these two procedures greatly increases the risks. 
Among the patients with pedunculated m3mmas, there were no deaths; but m 
those with intraligamentous growths, the mortalit3' rate was 50 per cent. 

From this experience and a review of the literature, the authors conclude that 
when a m3"oma is intramural or intraligamentous, and there is no ulceration or 
serious pressure on neighboring organs, cesarean section alone is the logical pro- 
cedure. An exception to this can be made in the case of small or pedunculated 
ny-omas, where resection is simple, and in eases of generalized m3’omatosis, where 
h3'sterectom3' is indicated. Although leaving the myoma increases the danger of 
necrosis or hemorrhage, this is compensated for b3’ the immediate advantage of a 
more favorable postoperative course. Later another operation can be done to re- 
move the tumor at a more favorable time for the patient. 

The postoperative course of a woman subjected to cesarean operation is fraught 
with dangers due to the puerperal state, the effect of anesthesia, and of the opera- 
tion itself because the uterine cavit3' is in communication with the abdominal 
cavit3'. These facts are substantiated b3' the morbidit3' and mortalit3’ statistics. 
If to these dangers are added those attendant on removal of nn-omas under con- 
ditions unfavorable for hemostasis and hence optimal for infection, it is eas3' to 
understand how the risks are multiplied. 


.T. P. GREExmi.r,. 
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Gynecology 

Antunes, Altino, and Dutra, Licinio H.: A Case of Brenner Tumor of the Ovary, 
An brasil de ginec. 7: 2A9-270, 1942. 

According to tlie authors the tumor was of the solid type and was found in a 
Negress, aged 30, with polymenorrhagia and a firm swelling of the ovary. This is 
the third case of Brenner tumor to be reported from Brazil, and perhaps from 
South America. Based on reports in the literature, the authors discuss the inci- 
dence of Brenner tumor, the age incidence, pathology, histogenesis, classification 
and clinical characteristics. Their own case confirms the concept that Brenner 
tumors are fibroepithelial and benign, devoid of hormonal function and of any 
influence on ovulation. Examination of the portion of the ovary which adhered 
to the tumor disclosed the existence of ovarian follicles at various stages of evolu- 
tion, including corpus-albicans, although no corpus luteum was found. The pa- 
tient, who was still sexuallj' active, gave a history of 4 induced abortions, which 
fact indicated that the presence of the tumor did not inhibit fertilization nor de- 
velopment of the ovum. 

J. P. Greenhill. 

Lordy, Oanno: The Histogenesis of Walthard’s Bests; Their Belation to Brenner 
Tumors of the Ovary, An. brasil de ginec. V: 169-184, 1942. 

In reviewing a ease which the author reported 13 5 'ears previously under the 
title "Islands of interstitial cells within a fibroma of the ovaiy," he found that 
he was dealing with the solid tj'pe of Brenner tumor of the ovary. The structural 
peculiarities of the epithelial nests, particularly the presence of cj'lindrical mucous 
epithelium in their innermost part, around the central lacuna, were in complete 
agreement with Meyer’s criteria of Brenner tumors. Based on a review of the 
embryologic development of the human ovary and on the histologic examination 
of the cortex of the ovary from a newborn puppj', the author has been able to 
prove the complete morphologic identity between the cells derived from the third 
proliferation of the covering epithelium of the ovary and the cells constituting 
Walthard's rests, the similarity of which to the epithelial nests of Brenner tumors 
is generally conceded today. He, therefore, concludes that, most likely, Brenner 
tumors were derived from epithelial rests originating during the third prolifera- 
tion of the germinative epithelium, just as the masculinizing tumors of the ovarj’ 
originate from cells of the first proliferation. The author was also able to confirm 
the presence of the median groove in the nuclei of the epithelium — described bj' 
Danforth as characteristic for Walthard’s rests and Brenner tumors — in both his 
own case of Brenner tumor and in sections of the ovarian cortex of the newborn 
dog. He believes that these linear depressions and all their variants conform with 
the line of cleavage of the nucleus and correspond to the various stages of direct 
or amitotic division of the cell. 

J. P. Greenhita. 


Fibroids 

Coghlan, C. C.: Conservative Treatment of Multiple Fibroid, Tumours; Successful 
Pregnancy After Enucleation of 64 Fibroid Tumours of the Uterus, M. .1. Aus- 
tralia 1: 346, 1942. 

A cure is reported of a 24-year-old white unmarried female, upon whom mvo- 
racctomy was performed. A total of 64 nodules, varying from 2% inches to seed- 
bugs, were removed. Nearly 2 years later she was delivered of a living term- 
sized child by cesarean section. At the time of the second operation no mention 
was made of any recurrence of the mj-onias. 


L. M. Helemax. 
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Labor, Physiology, Management and Complications 

Vautrin, Gitillenno: Subcutaneous, Sj^nphysiotomy in an Incomplete and Complete 

Deflexion of the Head, West. J. Rurg. 51: 3S9, 1943. 

In this article there is revived the long debated value of subcutaneoius .sj’in- 
phj^siotoniy in obstetrics. The author reports 2 eases in which the operation was 
successfully performed under local anesthesia after very long labors. Failure to 
progress in these cases was due to incomplete deflexion of the fetal head. The 
technique of the operation is carefull}'- described. 

It is claimed that the anteroposterior diameter of the pelvis may be increased 
by 8 mm. The transverse diameter may be increased by 1 centimeter. One can 
expect spontaneous delivery in most cases following sjunphysiotomy and this oc- 
curred in the 2 cases reported. However, there is no contraindication to the use 
of forceps or pituitrin after the operation has been performed and the cervix is 
fully dilated. It is emphasized that immediate delivery after the operation is not 
necessary because the fetal heart often improves when the pressure has been re- 
lieved by sjmphysiotomy. 

WiLiAAiic Bickers. 

McConnell, Graham, and Schauffler, Goodrich 0.: Ergonovine by Vein During the 

Second Stage of Labor, West. J. Surg. 51: 403, 1943. 

The use of ergonovine by vein during the second stage of labor is described. 
Various techniques in the management of the third stage, i.e., the use of posterior 
pituitary extract either before or after deliverj’- of the placenta and the use of 
ergonovine following delivery of the placenta are compared with its routine use 
intravenously as the anterior shoulder engages under the symphysis. The chief 
objection raised against ergonovine, intravenously, as the anterior shoulder is 
being delivered is that incarceration of the placenta may ensue. The author 
emphasizes that this fear is rather exaggerated and that such anxietj’' should not 
precipitate hurried and unphysiologic methods of expression. 

In the 142 cases studied, the average time between the intravenous injection of 
ergonovine and delivery of the placenta was 1 minute and 30 seconds. In the 
control group, using other techniques, the average time was 5 minutes and 40 
seconds. Complications were few. Delayed post-partum hemorrhage occurred m 
3 cases. One fatality occurred which could in no waj’' be ascribed to the intra- 
venous ergonovine. The administration of intravenous ergonovine is recommended 
in cesarean section. 

William Bicicers. 

Browne, Francis J.: Reactions to Pressor Substances in Normal and Toxemic 

Women, J. Obst. & Gynaec. Brit. Emp. 50: 254, 1943. 

The author studied normal women not pregnant (24 cases), normal pregnant 
women (20 cases), pregnancy with chronic hypertension (7 eases), and normal 
puerperal women (20 cases) with reference to the mean systolic rise in blood pres- 
sure after the injection of Tonephin (Bajmr). The greatest increase occurred in 
the pro-eclamptic group (54 mm. Hg). It is felt that this may be due to a lyp*^^' 
sensitivity characteristic of patients with chronic hypertension or of a woman 
who in later life will develop hypertension. A similar hypersensitivity is present 
in the patients with chronic ly-pertension especially where this hypertension ex- 
isted before pregnancy. In pre-eclamptic toxemia, the reaction to the cold test 
was low, while in the hypertensives it was high. It was also noted that a high 
reaction was obtained in the puerperium of women who had had normal preg- 
nancies. The cause of this increased sensitivdty after delivery or its duration is 
not known. 


William Berman. 
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Torpin, Eichard: Pitromyoma of the Cervix XTteri Ohstructing Labor, "West. J. 

Surg. 51: 196, 1943. 

The author reports a case in ■which a 2S-year-old ■white ■woman, para iii, gravida 
vi, ■was admitted to the hospital ■u'ith the historj' of vaginal bleeding. On exami- 
nation the uterus ■was found to be rigid and the diagnosis of premature separation 
of the placenta ■was made. Attempt to rupture the membranes failed because of 
an obstructing fibroid in the cervix, measuring 10 bj* 11 cm. A total hysterectomy 
was done using the method of primary ligation of the ovarian and uterine arteries. 
Pathological examination revealed a tumor arising from the cervix posteriorly, 
displacing the fetal head forward over the sj'mphysis. A dissecting hematoma 
was found between the placenta and uterine wall. A classification for cervical 
fibromyoma is suggested. 


IViLLiAit Bickers. 



Society Transactions 


THE OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF OCTOBER 7, 194S 

Case Eeports: Repeated Hydatidiform Mole Followed liy Chorionepithelioma. 
Eleanor H. Balph, M.D. 

Eclampsia, Cerebral Abscess and Hemorrhage. S. Leon Israel, M.D., and 
Bernard J. Alpers, M.D. (bj’’ invitation). (For original article, see page 551.) 
The following papers were presented: 

Carcinoma of the Cervix, End Results. Charles A. Behney, M.D., and John Y. 
Howson, M.D. (For original paper, see page 506.) 

Biologic Characteristics of the Normal Vagina. A. E. Rakoff, M.D., Louis G. 
Feo, M.D., and Leopold Goldstein, M.D. (For original paper, see page 467.) 

MEETING OF NOVEMBER 4, 1943 

Paper; Gsmecological Endocrinopathies of Early Life. Emil Novak, M.D. (by 
invitation). 


THE CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF NOVEMBER 19, 1943 
The following paper was presented: 

The Effect of the Interval Between Births on Maternal and Fetal Outlook. 

Nicholson J. Eastman, M.D. (by^ invitation). (For original article, see page 
445.) 


THE PITTSBURGH OBSTETRICAL & GYNECOLOGICAL SOCIETY 

Regular meeting held Monday, October 11, 1943. 

The Voorhees Bag in Modem Obstetrics. H, A. Power, M.D., and H. Erving, M.D. 
(by invitation). (For original article, see page 527.) 
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The Passano Foundation, Incorporated 

The objects of the Fouadation as set forth in its charter are: '‘For scientific 
and educational purposes, particularly to provide for scientific research and to 
publish the results of scientific research and to make awards for meritorious 
achievements in scientific research.” 

Dr. Emil Novak, Associate in Gynecology in the Johns Hopkins University 
Medical School is a director of the Foundation, also Dr. George Corner, Director 
of the Embryological Laboratory of the Carnegie Institution of W ashington. Mr. 
Robert S. Gill, President of The 'Williams & Wilkins Company, has been elected 
President of the Foundation and Mr. George Hart K-owe, of The IVilliams & 
IVilkins Company is a director. Headquarters are at Mt. Royal and Guilford 
Avenues, Baltimore (2), Md. 

Mr. E. B. Passano, for whom the Foundation is named, is Chairman of the 
Board of The 'Williams & IVilkins Company. 

By the terms of the charter of the Foundation, the Board of Directors may 
inaugurate the establishment of an annual award not to exceed $5,000 for the 
outstanding contribution to tlie advancement of medical science made within the 
year by an American citizen. 

A number of other projects are under consideration. One is the advancement 
of postgraduate instruction among physicians in sections of the country not acces- 
sible to medical centers in the larger cities. 

As indicated, the declared purpose of the Foundation is broad and consideration 
will be given to any activity within its limits. 


Color Films 

The motion picture in color, ‘ ‘ Continuous Caudal Analgesia in Obstetrics, ’ ’ 
U'liich was made available by Eli Lilly and Company, Indianapolis, for showing 
before medical societies and hospital staffs, has been in continuous demand since 
release several months ago. It was made at the U. S. Marine Hospital, Staten 
Island, by authorization of the Surgeon General, U. S. Public Health Service, and 
the demonstrations were carried out by Drs. Hingson and Edwards, originators 
of the technique. 

The three films that were made at the Nutrition Clinic of the University of 
Cincinnati in the Hilhnan Hospital, Birmingham, Alabama, under the joint auspices 
of the Department of Internal ^Medicine at the University of Cincinnati and the 
University Hospitals of Cleveland have likewise been in constant circulation. One 
of these deals with thiamin chloride deficiency, the second with nicotinic acid 
deficiency, and the third with aribofiavinosis. 

None of the films contain advertising. They are available to physicians foi 
showing before medical societies and hospital staffs. 


American Board of Obstetrics and Gynecology, Inc. 
Examinations 


The general oral and patholog)' examinations (Part II) for aU candidates wiU 
be conducted at Pittsburgh, Pennsylvania, by the entire Board from "Wednesday, 
June 7, througli Tuesday, June 13, 1944. The Hotel WTlliam Penn in Pittsburgh 
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will be the headquarters for the Board. Formal notice of the e.xact time of each 
candidate’s examination will be sent him .several weehs in advance of the examina- 
tion dates. Hotel reservations maj' be made by -writing direct to the Hotel. 

Candidates for re-examination in Part II must make ivritten application to the 
Secretary' ’s Office not later than April 15, 1944. 

The Office of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations, be encouraged to apjjly and that 
the}" may request orders to Detached Duty for the purpose of taking these examina- 
tions whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary’.*; 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates, will be gi-anted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. 

Applications are now being received for the 1945 examinations. For further 
information and application blanks, address Dr. Paul Titus, Secretary, 1015 High- 
land Building, Pittsburgh (6), Pa. 

Paul Titus, M.D. 


Necrology 


H erman EMIL HAYD, M.D., F.A.C.S., M.R.C.S. (England), a inem- 
ber of the Advisory Editorial Board of the Journal in its earlier 
years, Consulting Surgeon to the Memorial and Deaconess Hospitals 
of Buffalo, President of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons in 1911, died in Buffalo, where 
he had practiced his specialty and had been a resident for many years, 
February 18, 1944, at the age of 85. 



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES* 


(Apiicars in Januarx), Apx'il, July, October) 

American Gynecological Society. (1S76) President, George W. Kosmak, New "iork, 
N. Y. Secretary, H. C. Taylor, Jr., S42 Park Are., New York, N. T. Annual 
meeting Hersliey, Pa., June 19-21, 1944. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, lY. E. Cooke, Galveston, Texas, Secretary, James E. Bloss, 
418-lltb Street, Huntington, W. Ya. Annual meeting Hot Springs, Ya., Sept. 
1944. 

Central Association of Obstetricians and Gynecologists. (1929) President, John 
H. Moore, Grand Forks, N. D. Secretary-Treasurer, W. F. Mengert, DaUas, Tex. 
Annual meeting not announced. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, N. C. Secretary, T. J. Williams, Hniversity, Ya. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Plianeuf. Sec- 
retary, Philip F. Williams, 2206 Locust St,, Pliiladelphia, Pa. Annual meeting 
Cliicago, June 12-16, 1944. 

New York Obstetrical Society. (1863) President, W. T. Kennedy. Secretary, 
K. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to May, Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Catharine Macfarlane. 
Secretary, J. B. Montgomery, 1930 Chestnut St., Philadelphia, Pa. First Thurs- 
day, from October to Maj’. 

Chicago Gynecological Society. (1878) President, George H. Gardner. Secretary, 
Eugene A. Edwards, 104 S. Michigan Ave., Chicago, HI. Third Friday, from 
October to June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, James P. McManus. Secre- 
tary, William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from 
October to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, 
N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 
YTiarton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty- Bldg. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll 
J. Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. Sec- 
retary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last Wed- 
nesday- of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, David B. 
Ludwig. Secretary, Joseph A. Hepp, 121 University- Place, Pittsburgh, Pa. 
First Monday- of October, December, February-, April, and June. 

Obstetrical Society of Boston. (1861) President, Thos. Almy, Fall Eiver, Mass. 
Secretary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, 
October to April, Harvard Club. 


0"iissions, and corrections should be addressed to the Editor of the 
JonRN.vL. The number after the name is the year of founding-. ' 
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New England Obstetrical and Gynecological Society. (1929) President, Prank A. 
Pemberton. Secretary, Fred. J. Lynch, 475 Commonwealth Ave., Boston, Mass. 
Meetings held in Ma}' and December. ' 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, T. Floyd 
Bell. Secretary-Treasurer, 'William Benbow Thompson, 6253 Hollywood Blvd., 
Los Angeles, Calif. 

■Washington Gynecological Society. (1933) President, James E. Costello. Secre- 
tary, J. Keith Cromer, 1835 Eye St., N.W., Washington, D. C. Fourth Satur- 
da 3 ^, October to May. 

New Orleans Obstetrical and Gynecological Society. (1924) President, E, L. 
Zander. Secretary, E, A. Grosser, 2700 Napoleon Ave., New Orleans, La. Meet- 
ings held every other month. 

St. Louis Gynecological Society. (1924) President, S. A. Weintraub, Secretary, 
Joseph A. Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Meetings second 
Thursdaj^, October, December, February, and April. 

San Francisco Gynecological Society. (1929) President, E. Glenn Craig. Secre- 
tary, D. G. Morton, California University Hospital, San Francisco, Calif. Eeg- 
ular meetings held second Friday in month from October to April, University 
Club, San Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. P. 
Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and Gynecological Society.) President, Norman F. Miller. Sec- 
retary, Milo E. White, 2799 W. Grand Blvd., Detroit, Mich. Meetings first 
Tuesday of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes. 
Secretary, Nathan N. Cohen, 713 E. Genesee St., Sj^racuse, N. Y. Meets second 
Tuesda}’ of September, November, .January', March, and May'. Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, J. M. Weldon, 
Mobile, Ala. Secretary, Eva P. Dodge, Montgomery', Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Poster 
Moore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Carl M. Hehvig. Secretary, 
Gerhard Ahnquist, 1336 Madison Street, Seattle. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. 
Mechler, 1612 Tremont St., Denver, Colo. Suspended during war. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Eoland S. 
Cron. Secretary, Eobert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May' and October. 

San Diego Gynecological Society. (1937) President, Geo. D. Huff. Secretary, 
Frank Eussell, 233 A St., San Diego, Calif. AleetingS'held on the last Wednes- 
day of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, John D. 
Graham, Devil’s Lake. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

"Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Carson, 
Jr. Secretary, L. L. Schamburger, 628 State Office Bldg., Eichmond, Va. Next 
meeting not announced. 
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Original Communications 


SOME OBSEEVATIONS ON THE HORMONAL CONTENT OF 
OVARIAN CYSTS ASSOCIATED WITH PREGNANCY- 


Ruth M. Watts, Ph.D., and Fred L. Adair, Chicago, Ilu. 

(From the Department of Ohstetrics and Gynecology, the University of Chicago and 

the Chicago Lying-in Hospital) 


T his report is a part of a general stndy^> - of the relationship of 
hormones to ovarian tumors and is an attempt to correlate the oc- 
currence of hormones in the cyst fluid with the histology of the tumor. 
A previous report- was concerned with the oeeurrence of estrogen in the 
cyst fluids of benign and malignant ovarian tumors from nonpregmant 
patients. Because of certain hormonal implications the cysts associated 
with pregnancy were omitted from that study and are the subject of this 
report. 

There are few references in the literature to the oeeurrence of hor- 
mones in ovarian cysts associated Avith pregnancy. (Table I.) The 
presence of estrogen Avas reported by Allen, Pratt, NcAvell and Bland® 
Philippi and Geller® but it Avas not found by jMoulonguet® and Lepper, 
Pratt, Pratt and Vaux.' Gonadotropin Avas found by Zondek, * Philipp, 
Geller® and Lepper et al." In corpus luteum cysts associated Avith 
liydatidiform mole and chorionepithelioma, Siegmund,®"^^ A'on Probst- 
iieF® and ZondelP® found both estrogen and gonadotropin; Ruzicska,^'* 
McLaughliiP® and de Alvarez'® reported the presence of gonadotropin 
and Allen'' the presence of estrogen. The hormonal content of human 
corpora lutea of pregnancy has been investigated by Allen, Pratt and 
Doisy,'® Gillman and Smyth'®’ and Gluekman.®' 


•This -work has heen supported by a graut Irom the Douglas Smith 
Jlodical Research ot the University of Chicago. 


Foundation for 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.’’ 
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Table I. Hormonal Content of Cyst Fluids 


594 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


K 

O 

o 

cd 

H 

w 


Cu 

O 

cc 

Eh 

O 

Q 

O 

C 


O Jg; u 

^ S 
S P ^ 

2 5:3 W 

S fe 


t. 

o 


o 

fc- 


> 


bo 


c 

O 


a» 

F> 


o 


o 


s s a s 

P fl P R 


a <D 0 
^ P> > 

• pH •rH •pH ‘pH 
•4-3 -M 


CO CO W 

c 3 c 2 c 3 


R R R 


bX3 bo bo 

OJ 0) o 

R R R 


o c> 
<6 o 


ap<p<a,gMin(M 

I— 1 


o o CJ 

o o c3 


CO CO fO CO pH 


rR 

O 


o o o 

4-> -4^ 

oo CC CO 


R 'S 
, ci u 


^ .2 


2 2 2 5 

R R R R 


pQpO 

•Q rO 

R R 


R R R 


R 
ci jR 
d c 


PQ 


(D o a> o 

> > > > 


u ^ 
o ^ 

P4 . 

'^o 

r-( CO 


t> O W 
r-i O O 
lO 


o 

2 

^ . . 

VH 

5 & & 

CM 00 


^H ‘S 'Z 


^ -u .*J 


PH CO CO CO - _ 

b o o o o .g 
5 P,p4PHp4'^ 
o o 

d d d d .g 
d d d d .-g 
o O CO O o 
ci ca ed CM Ph 


CO CO 

o o 

Pr P 


Ph 


O R 

g « 

s s 

gPW 

CD 

'T3 ! 
*5^ 


oo 00 o 
r}i rt< CM 




o o o o 

2 2 2 2 

rfi 'Tfi rti . ^ ^ ^ 

OO oo2^&& 

•W ^ -*-1 C 

CO CM CO 
CM d CM W -"ff M rM r-) 


R O 
R R 


C 

o 


OPt 


R 

O 

R 


2 2 
R R 
o o 

"r "3 


R 

O 

.2 

*o 

R 

2 


R 

R 


® CO cyj CO m O pH 
*0 3 R R 3 ,R 

R O p P o R 

OS- >H s; o 
to cj O o o zn ^ 
Phco aacwP^hJc 


*2 

R 


P 

P 


R 

s- 

^4rco 
HJ CO 
R Ci 

C' X 
s- O R 
OPR 
P P> 
o o 

OPJ 


P 

P 

g 

o 

o 

o 

o* 

rH 

A 


p— Sh 

O CD 

P P 

PP 

o o 
o o 

CM*' Op 

AA 



•2 

p 


o 

s- 


pH 

<3J 

R 

• •H 

P 

R 

-4-i 

o 

E 

R 

3 

o 

P 

P 

1*^5 

•—4 

d 


"r 

d 

o 

2 

O 

o 

za 

CM 

C^3'' 


M§;r§s . 

® OT C? J- . ^ 

J p fe 

=5 g • 

"P fe 


o 

p 

R t 
O ^ 


o 


o 

lo 

lO 


-d sh 
^ CD 

P 
R P 

e R 

R 


.2 

O 


P 


03 g 


1C rH 


P O t3 

1 §S§ g 

S S § *« 

■V;? 




A 


W 

rt'^' 
R o 

g§ 

P ITS -■ 


• • 

•W *-§ P Q 
R *tO Sh 

2 pp^ 

S^SP 

M 
fd 


O iT 
t£) g O 
^ g O 
R ^ UO 

nPSic 


bJD 


o 

to 

03 


o 

CC 


R 

S- 

o 

.2 

3 


R R 
s- s- 
o o 

-*-> 4-» 

3 3 
3 3 


R R 
R R 
o o 

4^H -t-* 

R ^ 

CO CO 

R R 
P P 
s- s- 
O O 

OO 


222222 


_ R o R S C 
RRRRRRRR 
o CJ o o o o 


2«32 Wcncoojtoco 

Rrrrrrrrr 

ooooSoooo 

uooo ooooo 


CC CC 
COJ CJ 


R S 
R R 


bJC bJD 

' c> 

XcOT 


K 



CO 

o 

p 

d 
d ' 

o 

> CM 


d 

^ ^ 4^ 4^ 

o 3 3 3 3 

>^,QXi^ 
P d cj eS cJ 

■ Jj h h (H h 


P o 

R •4H> 

b£> 

CD 03 


a.s.s... 

»-? +3 ^ H-> HJ 
P R R rt R 
n , bx) b£ bfi tfi 

P o CJ 0 ) o 

.. R R R fi 


CJ o CJ CJ o 

53 o CJ d d 
CM O O O R> 


o o 

rjt ■rt< 


o 00 o o 
ir? o CC 


o 

2 

■R PH 
CO CX) 03 


fj g g g ^ g g 

rt R R R R .5 .2 
'5 W ^ 
R R R R 


iH ^ 

R R R 
> > > 
O O o 


o o c 

U u ^ ^ I- i- H 

d R R R R ^ 

LPP PPPP 


pH CO H' 

55 CO CC ^ 

Jj: o o g- 


•g 2 

~ P — ? 

xPS fS 



WATTS AIsD ADAIR: H0R:M0NAL COKTEXT OF OVARLANT CYSTS 595 

• Philippi reported the presence of both estrogen and gonadotropin in 
the fluid of a parovarian cyst associated Awth pregnancy ; gonadotropin 
was found by Kittner-- but not by Zondek® and Pardini.-® 

We have investigated the estrogen content of the cyst fluids from 
30 ovarian cysts, 3 parovarian cysts and 2 other genital cysts associated 
with pregnancy. The gonadotropin content was studied in a few of 
these. Gonadotropin was genei'ally present but estrogen was not always 
found. This may be due to a failure of the hormone to be stored in 
the cyst fluid or to the fact that the tumors were usually removed early 
in pregnancy when the estrogen level is comparatively low. 

Methods 

The ovarian tumors were received directly from the operating room 
and described. The fluid was aspirated from each cyst cavity and a 
specimen of tissue removed from the wall of each cavity for histologic 
examination. In multilocular tumors the different loeules are designated 
bj’- letters; e.g., cyst No. 277 had 3 cyst cavities, namely, A, B and C. 
Because of the small amounts of material available for study strictly 
quantitative assaj’ of the hormonal content could not be made ; therefore, 
the values are expressed in rat units based on the smallest amount 
of material which gave a positive response or the largest amount tested 
.wMeh gave a negative response. 

Estrogen . — AWien fluids were tested without extraction the fluid was 
injected subcutaneously into ovariectomized adult albino rats, in three 
doses during an eight-hour period, and the vaginal smears read at 48 
and 56 hours. Wlien it was possible or desirable to test large amounts 
of fluid, extracts were made according to a method’'^ previously described 
and involving alcohol precipitation, evaporation in vacuo, acidification 
and extraction with ether. Extracts were made up in olive oil and 
administered subcutaneously in one dose. Fluids were not tested at 
higher levels than 200 c.e. per dose. Wherever possible, at least three 
extracts were made. 

Gonadotropin . — Fluids were tested for gonadotropin in 21-day-old 
male or female rats. The fluid was injected subcutaneously twice daily 
for three days, the animals were sacrificed at 96 hours, and either the 
weight response of the seminal vesicle or the blood point response in 
the ovary was used as the eriteidon of a positive response. 

Histology . — The tissues were fixed in formalin and .stained with 
hematoxylin and eosin. 

Clinical Material 

In the present study there are 30 eases of ovarian cysts associated 
with pregnancy; in 23 cases (76.7 per cent) tlie cysts were removed 
during pregnancy and in seven cases, during the post-partum period. 
The 16 cases mentioned briefly in our first report are included in this 
series. In a previous paper® we reported hormonal studies of the cyst 
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fluids of 189 cases of benign ovarian cysts not associated with preg- 
nancy. For purposes of comparison a group of these patients has been 
used as a control group in this report. Tliis group consists of 114 pa- 
tients with single type ovarian tumors (only one type of cyst present) 
and excludes patients with multiple type tumors (more than one type 
of cyst present), bilateral tumoi’s and those which are the second oc- 
currence of an ovarian tumor in the same patient. 



Fig. 1. 

Classification of Ovarian Cysts 

All of the ovarian cysts were benign. They were classified as follicle 
and corpus luteum cysts (pseudoneoplasms), simple serous, papillary 
serous, pseudomucinous and dermoid cysts. 

Pregnancy History 

In the total gi’oup of 144 ovarian cj'^sts upon which hormonal studies 
have been made, 114 were in ’nonpregnant patients (previouslj^ re- 
ported-) and 30 were associated with pregnancy. In the entire group, 
33.3 per cent (48 cases) were found among single women (20 cases) and 
married women (28 cases) with no history of pregnancy; 66.7 per cent 
(96 cases) were among patients with a history of 1 or more pregnancies. 
About one-fifth of the cases (30 cases) was associated with a preg- 
nancy; in 23 cases (16 per cent) the cysts were removed during preg- 
nancy and in seven eases (4.9 per cent) in the post-partum period. In 




WATTS AND ADAIR: HORMONAL CONTENT OP OVARIAN CXSTS 597 

the group of 96 cases with histories of one or more pregnancies, 39 
patients (40.6 per cent of the group or 27.1 per cent of the entire series) 
gave a history of one pregnancy; the cysts were associated with, tiie 
pregnancy in 56.4 per cent of the eases (22 cases) and there was no 
relation to a pregnancy in 43.6 per cent (17 cases). Of the 22 cysts 
associated with the first pregnancy, 16 were removed during pregnancj' 
and six in the post-partum period; 73.3 per cent of the cysts (22 of 30) 
associated with pregnancy were in primiparous patients. Of the entire 
series, 13.2 per cent (19 cases) gave histories of two pregnancies; in 26.3 
per cent of these (5 eases) the cysts ivere removed during pregnancy, 
and 73.7 per cent (14 cysts) were not associated Avith the pregnancy. 
In Wo cases cysts Avere associated AAuth the third pregnancj^ and in one 
Avith the fifth pregnancy. (Fig. 1.) 



Age Incidence 

In the same group of 144 cases of oA-arian cysts, 114 cases Avere among 
nonpregnant patients and 30 cases Avere associated'Avitli pregnancy. Tlie 
ages at Avhieh these cysts occurred are shoAvn by decades"l5 to 24 25 
to 34, etc., in Fig. 2. In this series 79.9 per cent (115 eases) occurred 
m the three decades, 15 to 44 yeare, and the distribution was approx- 
imately the same in each of these decades, 27.S per cent, 28.5 per cent 
and 23.6 per cent, respectively. The tAvo decades, 15 to 24 and 25 to 34 
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years, include 56.3 per cent (81 cases) of all the eases and 93.3 per cent 
(28 cases) of the ej^sts associated v\dth pregnancjL There were 14 eases 
associated with jiregnanc.r in each of these decades or 35.0 per cent and 
34.1 per cent, respectively, of the cysts occurring in those decades. 



Fig. 3. 

Occurrence of Estrogen in Ovarian Cysts in Various Age Groups 

Occurrence of estrogen in ovaiuan cysts in vailous age groups is shown 
in Fig. 3A. In tlie decade 15 to 24 years, 30.8 per cent (S of 26 cysts) 
in the nonpregnant patients, 50 per cent (5 of 10 cysts) in the preg- 
nant patients and 50 per cent (2 of 4 cysts) removed from patients in 
tlie post-partum period contained estrogen. In the following decade, 25 
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to 34 years, 40.7 per cent (11 of 27 cysts) from nonpregnant patients, 
36.4 per cent (4 of 11 cysts) from pregnant patients and two of tliree 
cysts removed post partum showed estrogen. 

Since follicle and corpus Intenm cysts are expected to contain estro- 
gen, cysts of these types were excluded from the data appearing in 
Fig. 35. There .were no follicle cysts in the pregnancy group. These 
data include 86 cases from the series of nonpregnant patients and 23 
cases in which the cysts were associated with pregnancy. In the decade, 
15 to 24 yeai-s, 26.1 per cent (6 of 23) of the cysts in nonpregnant 
patients, 44.4 per cent (4 of 9) of the cysts removed during pregnancy, 


ESTROGEN IN VARIOUS TYPES OF OVARIAN CYSTS 

TYPE OF CYST 

GROUP 
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M POSITIVE 
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and 50 per cent (2 of 4) removed post partum contain estrogen. In 
the decade, 25 to 34 years, 18.8 per cent (3 of 16) of the cysts in non- 
pregnant patients, none in pregnant patients and 66.7 per cent (2 of 3) 
of the cysts removed post partum contained estrogen. 

Incidence of Various Types of Cysts 

The incidence of the various types of ovarian cysts is shown in Fig. 4. 
Because of the nature of dermoid ej’sts and the type of cyst contents 
not all dermoids were tested for hormone. Consecpiently, they are ex- 
cluded in determining the incidence of the series. In the groiip of 110 
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cysts removed from nonpregnant iiatients the incidence was : follicle, 15 
(13.6 per cent) ; corpus liiteum, 13 (11.8 per cent) ; simple serous, 40 
(36.4 per cent) ; papillaiy serous, 14 (12.7 per cent) ; pseudomucinous, 
28 (25.5 per cent). In the group (19) removed during pregnancy the 
incidence was: follicle, none; corpus luteum, 7 (36.8 per cent); simple 
sei'ous 4 (21.1 per cent) papillaiy serous 1 (5.3 per cent) ; pseudo- 
mucinous 7 (36.8 per cent). In the group of 7 cysts removed in the 
post-partum period the incidence was: follicles, none; corpus luteum, 
none; simple serous, 2 (28.6 per cent); papillary serous, 1 (14.3 per 
cent) ; pseudomucinous, 4 (57.1 per cent). Considering the entire group 
of 26 cysts (excluding dermoids) associated with pregnancy, the in- 
cidence of corpus luteum cj^sts (26.9 per cent) and of pseudomucinous 
cysts (42.3 per cent) seems higher than in the nonpregnant group and 
that of simple serous (23.1 per cent) and of papillary serous (7.7 per 
cent) seems somewhat lower. However, tlie series is too small to draw 
definite conclusions. 

Occurrence of Estrogen in Ovarian Cyst Fluids 

For the various types of C 3 'st fluids in the group of 114 single type 
cj’-sts, previousl}'’ reported,’ the percentages of the cj^sts which contained 
estrogen were as follows: follicle, 86.7 per cent (13 of 15 cysts) ; corpus 
luteum, 46.2 per cent (6 of 13 cysts) ; simple serous, 27.5 per cent 
(11 of 40 ej^sts) ; papillaiy serous, 21.4 per cent (3 of 14 cysts) ; pseudo- 
mucinous, 17.9 per cent (5 of 28 cysts). In the group of 23 cysts re- 
moved during pregnancy the percentages of the various types which 
contained estrogen were : no follicle cysts ; corpus luteum, 71.4 per cent 
(5 of 7 cysts); simple serous 25 per cent (1 of 4 cysts); papillary 
serous (one negative) ; pseudomucinous, 14.3 per cent (1 of 7 cysts) ; 
dermoid, 50 per cent (2 of 4 cj'^sts). In the group of 7 cysts removed 
post partum there were no follicle or corpus luteum cysts; 2 simple 
serous cysts, one papillaiy serous cj'st and one of four pseudomucinous 
cysts contained estrogen. In the entire group of cysts associated with 
pregnanej’', the percentage of cj’-sts containing estrogen was 43.3 per cent 
in contrast to 33.3 per cent of positive cj’’sts in the noniiregnant pa- 
tients. (Fig. 4.) 

When the cj^sts commonty containing estrogen, namety, follicle and 
corpus luteum ej^sts, are excluded, 34.8 per cent of the c.ysts associated 
uuth pregnancj^ and 22.1 per cent of the cysts not associated vuth preg- 
nancy contain estrogen. Estrogen was found in 25 per cent of the 
cj’-sts (4 of the 16 c.ysts) removed during pregnane^’- and 57.1 per cent 
(4 of 7 cysts) removed post partum. 

In general, tlie amount of estrogen found is about tliat reported 
previousty.- In the corpus luteum c.ysts removed during pregnancy 
the amount of estrogen found ranged from 0.07 to 2.5 K.U. per c.c. and 
in cj'sts from nonpregnant patients previousl}^ reported ranged from 
0.12 to 2 E.U. per c.c. This is probably less than the amount found by 
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Allen, et al.^® in the fluids of corpora Intea of nonpregnant patients 
or human corpora Intea of pregnancy. One simple serous cyst con- 
tained 0.33 R.TJ. per c.e.j in one pseudomucinous cyst, No. 210, one 
fluid showed 0.005 R.U. per c.c. and one, 0.01 E.U. per c.c., and two oth- 
ers showed less than 0.03 and 0.05 R.U. per c.c., respectively. Fluids 
from two dermoids were negative; from another the fluid showed 0.005 
R.U. per c.c. ; the two fluids from another dermoid cyst, No. 226, showed 
0.02 R.U. per c.c. in one fluid and less than 0.06 R.U. per c.c. in the 
other. 

The failure to find estrogen in all cysts during pregnancy may be 
due to the small amount of fluid available for testing or to the fact that 
many e 3 '^sts were removed earlj’’ in pregnancj^ when the estrogen level 
is comparatively low. Although more ej’sts from post-partum patients 
contain estrogen they do not contain unusual amounts of this hormone, 
and the tumor probablj’- does not act as a hormonal depot. (Table II.) 

Occurrence of Gonadotropin in Ovarian Cyst Fluids 

Not all cyst fluids were tested for gonadotropin. Fluid from two 
pseudomucinous cj^sts. No. 28 and No. 64, each showed 0.25 R.U. per 
c.c., and the fluid of another pseudomucinous cj^st, 210A, showed 0.67 
R.U. per c.c. The tumors were removed during the twelfth, seventeenth, 
and twenty-eighth week of pregnancj’', respectivel^^ One simple serous 
cyst. No. 3, removed one week post partum, contained fluid showing 
0.25 R.U. per c.c. Considering the amount of gonadotropin circulating 
in the body during pregnancj’, it is not surprising to find it in the ej^st 
fluid. However, the concentration is considerably lower than i.s found 
in blood serum in pregnane}^ Thirteen cj"st fluids from ovarian tumoi’s 
occurring in nonpregnant patients were tested for gonadotropin but 
amounts varying from 1 to IS c.c. were negative. 

Miscellaneous 

Fluid was removed from the corpus luteum in two cases (No. 44 and 
No. 115) in which pregnancj- was interrupted because of cardiac dis- 
ease. These were not included in the general series because no tissue 
was obtained for histologic control. One fluid contained less than 1.11 
R.U. per c.c. of nstrogeu and the other 0.33 R.U. per c.c. 

A ease. with a placental potyp was studied. Because of a suspicion 
of malignancy, hysterectomj’- and bilateral oophorectomy were per- 
formed. Both ovaries contained c.vstic follicles ; the right ovarv, No. 135, 
contained 5 c.c. and the left. No. 136, 5.4 c.c. (composite siiccimen). 
Fluid from the right ovary contained 5 R.U. per c.c. of estrogen and 
less than 0.83 R.U. per c.c. of gonadotropin; the left ovarv showed less 
than 1.67 R.U. per c.c. of estrogen and 5 R.U. per c.c. of gonadotropin. 
There was little epithelial lining on the wall of the follicles in the left 
ovarv, showing no estrogen. The endometrium showed actively growing 
chorionic tissue. ' 
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Ofirtnoi-’.S duct F2 13.5 13 <0,08 22 2 30 40 Natural 

Cystic fibroid F.O 51 15 0.00 0.1 10 41 1 39 I’orro C.S. 
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Of tlie seven corinis luteum cysts two were associated with ectopic 
pregnancies, one patient aborted, one was delivered cesarean sec- 
tion, one by forceps and two delivered naturally. In 16 patients with 
other types of ej^sts removed during pregnancy, there was one case of 
missed aboi'tion, four cases of delivery by forceps, one case with cesarean 
section, nine cases with natural delivery and one case was not followed. 

Nonovarian Cysts 

Fluids from three parovarian e 3 ^sts associated with pregnancj^ were 
tested for estrogen ; one ej^st. No. 17, contained 0.06 E.U. per c.e. and two 
others, No. 102 and No. 255, contained less than 0.04 and 0.03 E.U. per 
e.c., respectivelJ^ Parovarian ej’^st No. 17 contained less than 0.13 E.U. 
per c.e. of gonadotropin. Fluid from a ej^st of Gartner’s duct con- 
tained less than 0.08 E.U. per e.c. of estrogen. Fluid from a cystic 
fibroid contained 0.06 E.U. per c.e. of estrogen and 10 E.U. per c.e. of 
gonadotropin. Twentj^-six of the 27 fluids of nonovarian ej^sts pre- 
viouslj' reported- were negative and fluid from one parovarian was 
positive for estrogen. 


Comments* 

Considering the part the ovaiy plaj’^s in the endocrine system, it is 
of interest to consider what role hormones miglit play in the etiology 
and development of ovarian tumoi’s. In this study we have attempted 
to correlate the histology of the tumor, especiallj^ of the lining of the 
ej'^st cavit.v, witli the hormonal findings of the cyst fluid. Considering 
the multiplieitj' of the component parts of the ovaiy, both endocrine and 
otherwise, and the intricate mechanisms involved in the rapid and suc- 
cessive changes which take place, it is not surprising that tlie ovary gives 
rise to a varietj’" of pathologic developments and to neoplasms. It is of 
interest to consider wliat might happen should any one of these mech- 
anisms fail or the hormonal state be altered by pregnanc 3 ^ 

In view of the striking effects on the ovaiA’- of gonadotropin from 
various sources, it might be possilile to infer excessive hormonal stimu- 
lation as a possible contributing factor, at least, in certain tjqies of path- 
ologic conditions in the ovaiy. Such effects have been pi’oduced in both 
experimental animals and in human beings.-'*'-’’ Furthermore, this 
view might be supported lij' the high incidence of lutein c 3 "sts associated 
with h 3 ^datidiform mole and chorionepithelioma.^'’'^- In these conditions 
tlie high level of gonadotropin is believed to be responsible for the 
luteinization of the ovaiy and regression^- has been observed following 
the removal of the mole. Since gonadotropin 11133 - be present in earl.i- 
pregnanei'’”*''’® in amounts comparable ivitli those found in h 3 -datidiform 
mole and ehorionepithelioma,*’' it is somewhat surprising that in normal 
pregnanc 3 - similar changes do not occur frecpientbv. However, the fact 

*Tlie.«e comments are not intended to give a comprehonsivo review of Die field and 
many citations have been omitted for brevity. 
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that in normal pregnancy the high gonadotropin level is maintained for 
a relatively short period may account in part for the difference. On the 
other hand, one might speculate concerning the high ineidenee of corpus 
luteuin cysts in earlj^ pregnanc.y when the gonadoti-opin level is high. 

What effect pregnancy or tlie hormones associated with pregnancy 
may have on tumors which are not known to arise from recognizable 
ovarian structures is largely a matter of surmise. Since the tumors 
are usually considered a complication of pregnancy and removed, the 
effect of pregnancy on tlieir develoimient cannot be obsei’ved over a 
period of time. Although it seems that the incidence of the various types 
may differ somewhat from that found among nonpregnant patients, it 
is difficult to determine definitely the age of the tumor. The high in- 
cidence of ovarian tumors occui-ring witli tlie first pregnancy may pos- 
sibly have some relation to the pregnancy but may- merely mean that 
the tumors are discovered in the course of routine ante-partum exam- 
inations. 

In general, the amount of estrogen in the cyst fluid was about that 
found in the cysts of nonpregnant patients.' This may be because the 
tumors were usually removed in early pregnancy when the estrogen 
level is low. Cysts removed post partum seemed to show more hormone. 
The findings would indicate also that the tumors do not store appreciable 
amounts of estrogen. However, two of the four dei-moids removed early 
in pregnancy contained estrogen. This series is too small to permit veiy 
definite deductions. 

Summary 

Thirty cases of ovarian cysts associated with pregnancy liave been 
investigated and the findings compared with those of a series of non- 
pregnant patients previously reported. 

Excluding 4 demroid cysts the incidence of the various types of cysts 
was; follicle, none-, corpus luteum, 7 (26.9 per cent) ; simple serous, 6 
(23.1 per cent); papillaiy serous 2 (T.T per cent) ; pseudomucinous 11 
(42.3 per cent). Although the group is too small to make definite de- 
ductions, the incidence of corpus luteum and pseudomucinous cysts seems 
higher than in the series of nonpregnant patients. 

Twenty and eight-tenths per cent of the ovarian cysts (30 of 144) of 
the entire series were associated with pregnancy. .Sixty-six and soven- 
tenths per cent of the cysts (96 of 144) were from patients with his- 
tory of one or more pregnancies. Of these 40.6 per cent (39 of 96) 
were primiparas and the cyst was associated with the pregnancy in 
56.4 per cent of the eases (22 of 39). Seventy-three and three-tenths 
per cent of the cysts (22 of 30) associated with pregnancy were associ- 
ated with the fii-st pregnancy. 

Twenty-seven and eight-tenths per cent and 2S.5 per cent of the evsts 
occurred in patients in the age groups 15 to 24 and 25 to 34 yeais, raspec- 
tivcly. In these groups, 35.0 per cent and 34.1 per cent of the ci-sts, re- 
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speetively, were associated with pregnancjL Of the cysts removed in the 
decade 15 to 24 years 30.S per cent (8 of 26 cysts) from nonpregnant pa- 
tients, 50 per cent (5 of 10 cysts) from pregnant patients and 50 per cent 
(2 of 4 cj^sts) from post-partnm patients contained estrogen. In the cysts 
from patients in tlie age group 25 to 34 years, estrogen was found in 
40.7 per cent of the cysts (11 of 27) from nonpregnant patients, 36.4 
per cent (4 of 11 cysts) from pregnant patients and 66.7 per cent (2 of 
3 cysts) from iiost-partum patients. 

Of the cysts removed during preg-naney the percentages of the various 
types which contained estrogen were: follicle (no cysts) ; corpus luteum, 
71.4 per cent (5 of 7 cysts); simple serous, 25 per cent (1 of 4 cysts); 
papillary serous, one negative; pseudomucinous, 14.3 per cent (1 of 7 
cysts) ; dermoid 50 per cent (2 of 4 ej^sts). Of the 7 cysts removed post 
partum, there were no follicle or corpus luteum cysts; 2 simple serous, 
1 papillary serous and 1 of 4 pseudomucinous cysts contained estrogen. 
Forty-three and three-tenths per cent of all the ej^sts associated with 
pregnancy contained estrogen in contrast to 33.3 per cent in the non- 
pregnant group. Excluding follicle and corpus luteum cysts from each 
series, the percentages which contain estrogen were 34.8 per cent to 
22.1 per cent, respectively. 

Gonadotropin was found in the fluids of ovarian cysts associated 
with pregnanejL 

Three parovarian cysts, 1 cystic fibroid and 1 cyst of Gartner’s duet 
associated with pregnancy were studied. 

AVe wish to express our appreciation to tlie members of the staff for their co- 
operation in supplying the clinical material. 
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Eamos, A. P., Albertelli, J. P., and Colombo, E.: The Value of Quantitative De- 
termination of Gonadotropin in the Diagnosis of Chorionepithelioma, Eev. ar- 
gent. de cien. med. 1: 8, 1943. 

The authors state that the maximum guarantees of early diagnosis of chorion- 
epithelioma are to be found through biologic test.s. Since this neoplasm always 
secretes huge amounts of choriogonadotropins, the quantitative determination of 
these by-products, in the absence of pregnancy, is of utmost diagnostic impor- 
tance. For diagnosis the presence of at least 50,000 rat units per liter are required. 

The authors conclude that the existence of large amounts of gonadotropin is 
not essential if re-e.xaminations of urine reveal an ascending curve following an 
abortion caused by a mole, or if a degeneration of the trophoblast is suspected. 
They carry out weekly estimates for at least two months, searching for 200 units. 
If this quantitative determination increases gradually to 500 or 1,000 units per 
liter the diagnosis can be established and treatment be instituted. 

Two outstanding cases which were followed by hysterectomy and pathologic 
substantiation of the tumor are mentioned in this article. 

Cl.air E. Folsome. 

Matters, R. F.: Sulphouamides and Purulent Peritonitis, hi. J. Australia 2: So, 
1943. 

The author found that intraperitoneal sulfanilamide has proved most efreetii-e 
in cases in which the peritoneum has been infected. It is rapidly absorbed from 
the peritoneum within 24 hours. The gross pus must be removed before the 
powdered sulfanilamide is applied. The sulfanilamide does not appear to affect 
the healing of wounds or the normal state of the intestines. 


WiLEi.iM Berman. 



ENDOMETRIOSIS AND PREGNANCY 

With a Report of Two Oases 

Roger B. Scott, M.D., Baltimore, Md. 

(From the Department of Obstetrics and Department of Gynecology, Johns Hopkins 
University and Johns Hopkhis Hospital) 

R ecently two cases of endometrial cysts complicating pregnancy 
■were operated upon in this hospital. -A review of the i^aried forms 
in which endometrial cysts may complicate pregnancj’- or be complicated 
by pregnanc 3 ^ has been stimulated bj'- the rariL^ of this disease as an 
obstetric problem, and also, bj'^ its apparent increase in incidence. 

It is not the purpose of this paper to review the subject of endo- 
metriosis. A stud}^ of the classic work of Sampson^'® and the more 
recent papers (Novak,® Keene and Kimbrough,^® Payne,^^ Counseller, 
Fallas and Eosenblum,^® Dannreuthei',^^ Meigs,^® Holmes,^® Haj'don,^" 
Jenkinson and Bromi,*® and others) will reveal the vast amount of 
research and the tremendous interest that this disorder has aroused. 

The diagnosis of endometriosis is def5nitel.y on the increase, a fact 
which has impressed practicallj’- all recent workers in this field, many 
of whom give statistics as proof. 

Sampson found that in 1925, 29.5 per cent of his laparotomies, 98 
out of 332, showed endometriosis (quoted by Meigs^®). Pallas and 
Rosenblum^® repoxi; the lowest percentage — 1.62 per cent endometriosis 
in 15,975 gjmeeologic laparotomies done in two Los Angeles private 
hospitals from Maj^, 1930 to April, 1939. Holmes^® had 80 proved 
cases of external endometriosis in 307 gjmecologic laparotomies, an inci- 
dence of 26.0 per cent. The statistics given by Meigs^® in 1941 are 
partieularlj^ revealing. In 400 private alidominal cases, 36 per cent 
were considered to have endometriosis grosslj'’, and 28 per cent showed 
endometriosis microscopically. This contrasts ■with 8.3 per cent b.y 
gross diagnosis and 5.8 per cent bj^ mici’oscopic diagnosis in 400 Jlas- 
sachusetts General Hospital w'ard abdominal cases. 

This is statistical evidence for twn important facts peculiar to eiido- 
metiiosis. It is definitely a social-economic disease, raining its pelvic 
devastation, for some unexplained reason, much more frequentlj^ upon 
the higher social and economic strata of wmmanhood. The second 
fact that jMeigs’ statistics bear out is the importance of careful grass 
diagnosis, because microscopic studies, neeessarih’ somewhat incom- 
plete, often fail to show definitelj’, endometriosis. 

AH author's are agreed that the greatest incidence of endometriosis 
is found in the last half of the fourtli decade of life, a period of re- 
duced fertility which is still in the childbearing age. A review of tlie 
reported cases of endometriosis and pregnancj’ reveals a high incidence 
of elderh' primiparas. Interaal endometriosis (adenomj’osis and adeno- 
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myoma) is found more frequently in the early forties ; it is not as com- 
monly associated with sterility as is external endometriosis. 

Comhining a discussion of endometriosis and pregnancy is in some 
measure a paradox. Rejmolds and Macomber^® give 88 per cent as the 
normal fertility in marriage. This contrasts with the much reduced 
fertility in cases of endometriosis. Counseller^® found that 48.9 per 
cent of 131 married patients with the disease had either never been 
pregnant, or had only miscarriages or aboidions, so that the absolute 
sterility rate Avas 32.1 per cent. Payne’s^^ series shoAved than 40 per 
cent of 238 .married patients Avith endometriosis had never been preg- 
nant. Haydon^' reported a relative sterility rate of 53 per cent. Keene 
and Kimbrough^® found absolute sterility in 40.9 per cent of 118 cases, 
and in the remaining cases 9.5 years had elapsed since the birth of the 
last child. Jenkinson and BroAAni^® stated that 34 per cent of their 
patients complained of alisolute sterility. Many explanations haA’e 
been offered for this relative and absolute sterility. Associated patho- 
logic lesions of the female genitalia ai*e veiw frequent, and this asso- 
ciated lesion may often be the indication for operation. Combining 
Couuseller’s^® and Masson’s®® series, 54.5 per cent of 844 cases of inter- 
nal and external endometriosis rcAmaled associated peKic disorders. 
These disorders include myomas, endometrial hyperplasia, chronic pelvic 
inflammatoiy disease, ovarian cysts (exclusiAm of endometrial cysts), 
solid tumors of the ovary, and other disorders. These pathologic proc- 
esses are all Avell knoAvn to he causative and contributing factors to 
both absolute and relative sterility. Pelvic adhesions incident to endo- 
metriosis must certainly be a factor. The most logical reason for these 
adhesions being a sterility factor AAmuld seem to be tubal occlusion, yet 
in 293 cases of endometriosis Sampson® found both tubes patent in 284 
eases, a strong point in his retrograde menstination theory. A possible 
explanation is that adhesions about the ovary prevent the oAmm from 
escaping or prevent it from entering the tubal lumen. A factor not 
sufficiently stressed in previous publications is the diminished fre- 
quency of coitus in these cases A\dth endometriosis. Coitus is diminished 
because of the complaint Avhich brings them to the physician, namely 
dyspareunia, metrorrhagia, menorrhagia and similar complaints. 

Meigs^® approaches the sub.iect of sterility and endometriosis from a 
different angle. He believes that delayed marriage, lack of early and 
interrupted childbearing, and the consequent persistent and uninter- 
rupted menstrual cycle, are conducive to the development of endo- 
metriosis, particularly in the higher social and economic levels AA-here 
delayed childbearing and cndometrio.sis are most common. 

Because pregnancy is frequent enough folloAving conservatiA-e opera- 
liA’C procedures, Avhere conservatism is possible in endometriosis, the 
surgeon must ahiuiys bear in mind the importance of preserving the 
childbearing function in these relatiA'cly sterile Avomen. This need for 
consorA-atism calls for the fine.st judgment at the operating table, and 
no rules can be made Avhich are applicable to all cases. Tlie general 
principle only can be stated: if the disease is not too extensive and 
the patient is anxious to become pregnant, conservaliA-c surgery .should 
be practiced, Avitb the full understanding that a subsefiuent oj)era1ion 
may he necessary, and that the odds for a pregnancy are long. 
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The surgeon must consider in what ways endometriosis may com- 
plicate pregnancy, as must tlie obstetrician in his differential diagnosis 
of obstetric problems. The two eases to be reported, and a review of 
the literature, prove the fallacy of Sampson’s statement^: “Should a 
patient with this lesion become pregnant and the latter condition recog- 
nized, there would not lie sufficient indications present to justify an 
abdominal operation.” Undoubtedly man}^ patients with asymptomatic 
endometriosis, minimal or moderately extensive, have uncomplicated 
ante-partum, intrapartum, and post-partum courses. Sampson’s belieff 
that pregnancy’s influence on the endometriosis implants “lessens their 
incidence and the subsequent involutionaiy changes may possibly re- 
tard the future development, or even cause tlie regression, of any im- 
plants present, ’ ’ may well be true, but it is difficult of statistical proof. 

Ectopic Decidual Reaction and Pregnancy 

This subject has been very tlioroughly studied, and the literature is 
replete with articles discussing the various anatomical sites, the inci- 
dence, and the significance of eetopie decidual formation. 

Walker-' in 1887 was the first to describe decidua beneath the serosal 
epitlielium of the pelvic peritoneum in a case of intra-abdominal preg- 
nancy. Hii’sehberg^^ in 1905, Taussig^® in 1906, Hofbauer^^ in 1929, 
and Weller'^^ in 1935, reviewed the subject, and they have cited in- 
stances of reported occurrence in the pelvic peritoneum, ovaries, tubes, 
appendix and other portions of the intestines, omentum, diaphragm, 
.splenic capsule, and other intra-abdominal tissues, as well as in pelvic 
lymph nodes, cervix, vagina, and abdominal scars. Reported cases of 
decidual reaction in the ceiwix have often been a.ssociated, for some 
unknown reason, with placenta previa. GeipeP®'-® did much work on 
this subject and reported many instances of its occurrence in the dia- 
phragm (peritoneal surface), splenic capsule, and pelvic lymph nodes. 
He believed that tlie peritoneal transudate in pregnane}’" contained 
certain substances or liormones capable of producing this response. 
Taussig’s-^ interesting theory was that the placental metabolic prod- 
ucts escaped out of the tulies and incited the production of decidua. 

As Weller-® pointed out, the sites of election for ectopic decidua cor- 
respond impressivel}^ with the regions where endometriosis is most 
commonly found. Endometriosis and ectopic decidua formation de- 
crease as the distance from the ovaries increases. Ectopic decidua 
formation on the ovaries varies from 40 per cent to 100 per cent in the 
cases where ovaries wei’e examined microscopically during or imme- 
diately after a pregnane.v. Harbitz-® found ectopic decidua formation 
on the ovaries in all seven of his case.s. Hofbauer^' found decidual 
reaction on the posterior uterine surface in 15 of 23 pregnant iiten 
which he examined. The fact that the cellular elements immediately 
beneath the serosal cells may be stimulated ly pregnancy to form de- 
cidual cells, and the fact that, as the distance from the ovaries increases 
the incidence diminishes, add weight to the Iwanhoff-Meyer serosal 
(celomic) heteroplasia theoiy of endometriosis. Olson and Hansmann®® 
believe that the finding of ectopic de.sidua in the areas noted is more in 
accord with the Halban lymphatic-spread tlieoiy of endometi'io.sis, 
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Every obstetrician and gynecologist is familiar with the gross pic- 
ture' pf ectopic decidua at operation. The ovaries particularly present 
a veiy striking gross abnormality. Early in pregnancy there are 
superficial, slightly raised sheets which are reddish-white, wrinlded 
and velvety or there are lentil-sized nodules or flecks over the ovai’ian 
surface. Later in pregnancy these surface areas become more gi*anular 
and whitish, suggestive of wax drippings. If more complete section- 
ing of pathologic tissue were done, ectopic decidual formation would 
probably be found in every pregnant case. 

Ectopic decidua formation does not signify endometriosis, for endo- 
metrial glands must in addition be identified in order to apply this 
term properly. J\Iost of the eases of endometriosis associated with 
pregnancy describe stromal decidual reaction in the microscopic studies. 
Those reports of ectopic decidual fonmation without pregnancy are 
probably the pseudodeeidua of the late premenstrual phase.-^’ 

Endometriosis and Pregnancy 

According to Cnllen,®* “adenomyomas” containing uterine mucosa 
are found in the body of the uterus, rectovaginal septum, uterine honi 
or tube, round ligament, ovaiy, uterosaeral ligament, sigmoid flexure, 
rectus muscle, and umbilicus. Other I'eports have added the rectum, 
cecum, appendix, small intestines, i*etroi)eritoneal and inguinal Ijanph 
nodes, bladder, cervix and vagina, laparotomy scat's, inguinal hernia 
sac or patent canal of Nuck, and even the lung. It has been the cus- 
tom to divide endometriosis into the internal and external tj*pes. The 
intei'nal type includes only the type limited to the uterine musculature, 
more commonly termed uterine adenoinyoma or adenomyosis, and the 
extemal tjy)e includes all other ai'eas containing ectopic endometrial 
tissue. Pallas and Kosenblum'® in 260 cases of endometriosis found 
the internal type alone in 49.6 per cent (129), external alone in 36.5 
per cent (95), and combined in 13.9 per cent (36). MassoiP'^ in 576 
endometriosis cases found adenoinyoma. of the uterus in SI. 9 iier cent 
(482), ovarian endometriosis in 13.4 per cent (77), rectovaginal in 
3.5 per cent (20), and sigmoid in 2.4 per cent (14). Haj^doiP' in 569 
eases of endometriosis found it in the ovax'ies in 60.6 per cent (345), 
iitems 55 per cent (313), cul-de-sac 33.5 per cent (191), ligaments of 
the uterus 12.1 per cent (69), tube 2.8 per cent (16), rectum 2.4 per 
cent (14), and the sigmoid, abdomen, bladder and appendix in smaller 
percentages. Adenomyoma or adenomyosis of the utenis is less often 
associated with the sterility factor, a prominent feature of cases vdth 
external endometriosis. 

Internal Endometriosis (Uterine Adenomyoma or Adenomyosis) 

i\Iany of the reported eases of internal endometriosis and iiregnancy 
represent incidental pathologic findings, and the reasons for removal of 
the uterus are not exactly clear, particularly in the German literature. 

Amos®^ in 1905 reported a case of adenomyoma of the uterus with 
decidual reaction, a supravaginal hj-sterectomy being done at the time 
of a 5 months’ intrauterine pregnancy. Robert ]\Ieyer^“ in the same 
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year described three eases of adenomyoma and pregnancy, one Avith 
decidual reaction. Sampson®'^®'"’^’ reported a case with a myomatous 
nodule on the posterior wall of the uterus which pathologicallj’- was 
proved to be adenomyoma with decidual reaction. Cullen®® -wrote of an 
adenomyoma of the right uterine horn; the adenomyoma showed de- 
cidual reaction and was associated with subserous and intramural 
myomas and an unruptured tubal pregnancy on the left side. Aseh- 
heim,®®'*^ in 1923 and 1929, in three separate papers, had three cases 
of adenomyoma with pregnancy and decidual reaction, one being asso- 
ciated with an endometrial cj^st of the right ovary and endometriosis 
of the right uterosaeral ligament. The reason for laparotomy in the 
above eases was usually the clinical diagnosis of a myomatous uterus. 
The additional diagnosis of an un ruptured tubal pregnancy was made 
in Cullen’s case. It is possible that the uterine asjonmetrj^ and preg- 
nancy could be interpreted preoperatively as a cornual pregnancy, but 
there are no such eases in this group. 

Uterine rupture is probably the most dramatic of complications of 
adenomyoma of the uterus and pregnancy. A wall weakened by islands 
of endometrial stroma and possibly more deeplj'^ invaded by the chorionic 
villi, can account for uterine rupture as well as uterine atony. 

Sehaferi® in 1918 reported a 41-year-old, para x, 7 months pregnant 
with twins, who upon lifting a heavy object ruptured her uterus and 
lost three liters of blood into the peritoneal cavitjL A 10 cm. uterine 
rupture was found, and this area of rupture showed, microscopically, 
adenomjmma and decidual reaction. Richardson^® in 1919 published a 
pathologic report of a case of spontaneous rapture of the uterus at the 
anterosuperior siu’faee which showed decidual cells extending deep 
into the inusculatui’e at the site of rupture. Aschheim^® cited a case of 
peritonitis following the perfonnanee of a criminal abortion in which 
the removed uterus did not show the actual performation, but there 
were scattered areas of endometrial glands and stroma with decidual 
reaction deep in the uterine musculature. Schugri* in 1926 reviewed 
the causes of uterine rapture and described a case of a 32-5mar-old, 
para v, whose uterus he ruptured posteriorly for a length of 41/^ cm. 
at the time of a digital completion of a 4 months’ abortion. A hyster- 
ectomj^ was done, and at the region of the tear endometriosis was found. 
In addition, the original abortion had been criminal; the uterus had 
been perforated by an instrument at this same area, and the omentum 
was healing over the perforated area. Spontaneous rupture at the 
onset of labor was the complication of Stone’s^® case. At laparotomy a 
posterior uterine rent, 5 cm. long, was found, and the abdomen con- 
tained one liter of bloody fluid. Adenomyosis with decidual reaction 
was found around the area of rapture and elsewhere in the uterus. 

Uterine atony due, supposedly, to internal endometriosis has been 
infrequently repoi’ted. Sehweitzert® at the time of section for placenta 
previa found a tumor nodule on the posterior surface of the uterus, 
adherent to the sigmoid and obliterating the cul-de-sac of Douglas. A 
hysterectomy was done because of uterine atony (a not uncommon 
added complication of placenta previa), and the tumor was found to 
be an adenomyoma with decidual reaction. Szene ’s’*' post-partum hemor- 
rhage case after a normal deliveiy was followed by a vaginal hyster- 
ectomy. The pathologic finding was adenomyosis and decidual reac- 
tion one-third of the distance through the uterine wall at the placental 



SCOTT: ENDOMETRIOSIS AND PREGNANCY 


613 


site. Sackett"'® explained the ntei-ine atony at a second cesarean sec- 
tion necessitating hysterectomy upon a- large nnmlier of endometrial 
islands with decidnai reaction, in the myometrium. 

An adenomyoma in the lower uterine segment could easily be inter- 
preted clinically as a mjmma, and a section performed because of sus- 
pected or evident dystocia. Lochrane^® did a. section on a 42-year-old 
primipara because of a tumor the size of a tennis ball on the posterior 
uterine wall and because of a breech presentation. The tumor was an 
adenomyoma with decidual reaction. Josselin de Jong and de Snoo®° 
described a tumor filling the cul-de-sac of Douglas, grossly suspected 
of being a sarcoma, in a 39-year.-old, para i, patient. The section was 
done because of the danger of uterine rupture. The tumor was re- 
moved, found to be an endometrial tumor which had “grown-into” the 
uterine musc^ulature, but no connection could be found with the endo- 
metrium. Ectopic decidual reaction was found, in addition to its pres- 
ence in the tumor mass, in liotb ovaries, both broad ligaments, the left 
round ligament, and the right tube. It is not altogether clear from 
the report whether this should be considered an adenomyoma of the 
uterus or a cul-de-sac endometriosis. Schweitzer's'*® case mentioned 
above could veiy likelj^ have had serious dystocia from the tumor nodule 
on the posterior suidace of the utenis, bad it not been complicated by 
a placenta previa and had vaginal delivery been attempted. In addi- 
tion to Schweitzer’s report of adenomyoma and placenta pre^da, J. 
tiYliitridge Williams®^ reported a case in 1904 which died when 6 months 
pregnant from a central placenta previa. Autopsy showed extensive 
adenomyosis with decidual reaction in both the anterior and the poste- 
rior uterine walls. 

■ _ Sampson’s" case of ectopic pregnancy was quite unusual. His pa- 
tient had had a ventrofixation of the uterus and an attempted tubal 
sterilization, subsequent to which she developed an ectopic pregnancy 
in an area of endometriosis at the left uterine cornu. 

The statement has been glibly made that abortions and miscarriages 
may be due to uterine adenomyosis or adenomyoma. Any uterine lesion 
may increase the incidence of abortions, but statistical proof of the role 
played bj'- inteimal endometriosis is wanting. 

In twelve of the above eases the age is available. The average age 
was found to be 36.1 years. In ten of the cases the parity was given. 
Pour were primigravidas, two para i, and one each were para ii, iii, v, 
and X respectively. 

External Endometriosis and Pregnancy 

External endometriosis, as previously defined, includes all eases of 
endometriosis exclusive of those involving the uterine musculature fi’om 
within. A classification of sucli endometriosis cannot be exact, for in 
many instances the lesions overlap from one area into another. For 
example, posterior cul-de-sac endometriosis may be a part of, or in 
stages become, endometriosis of the rectovaginal septum and vaginal 
endometriosis. External endometriosis may be found on the pllvie 
peritoneal surfaces, the uterine ligaments, ovaries, tubes rectovaginal 
septum, vagina, cervix, intestines (appendix, small and large intestines). 
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hernial sacs, iimhilieus, alidominal scars, vulva, iielvic lympli nodes, and 
even lungs. 

In reviewing the cases of endometriosis and pregnancy many examples 
of the posterior cul-de-sac or rectovaginal septum and the ovarian groups 
are found, but in the other groups only an occasional, isolated report is 
found. This is in accord with wliat would he expected from considera- 
tion of the relative frequencj’- with which endometriosis is found in 
the various areas, and in accord with the pathologic picture most liable 
to produce symptoms if complicated by pregnancy. 

Eleven eases of posterior cul-de-sac or rectovaginal septum endome- 
triosis and pregnancy were found in the literature. Many of these re- 
ports were sketchy and were reported before delivery of the pregnancy 
which was under consideration. Griffith®- in 1913 was the first to re- 
port a ease. His case was a 37-y ear-old patient with one previous preg- 
nancy who, when examined at 5 to 6 months of a gestation, was found 
to have a cervix fixed by an ill-defined mass between it and the rectum. 
Biopsy of the vagina over this mass, taken in an area of soft and spongy 
tissue which bled easily upon trauma, showed endometriosis with de- 
cidual reaction. The lesion increased in size over the following month ; 
radium Avas applied, and by one month from term the mass was much 
smaller and probably offered no dystocia to vaginal delivery. Lochrane®® 
in 1922, described finding an irregular nodule imbedded in the posterior 
vaginal fornix of a 33-year-old primigravida, 18 to 20 weeks pregnant, 
who had had boAvel bleeding. A biopsy at this time and eight Aveeks 
later Avas reported as adenomyoma AAuth decidual reaction. Ulesko- 
StroganoAva”'* encountered a lentile-sized rectovaginal tumor, causing 
bleeding from the rectum, in a patient ten Aveeks pregnant; adenomyoma 
Avith decidual reaction shoAved microscopically. The subsequent course 
of this patient AA'as not giAmn. Josselin de Jong and de Snoo’s®” case 
in 1925, aged 39 and para i, Avas sectioned because of an abnormal pres- 
entation and the finding of a tumor mass behind the vaginal vault. The 
groAvth posterior to the uterus Avas thought at operation to be a sar- 
coma and Avas surgicallj" removed, only to find on examination, endome- 
triosis Avith extensiAm pelvic decidual reaction. The mass aa^s stated 
to have iiiAmded the uterus, but from description it seemed most likely 
to liaAm been of cul-de-sae origin. Haselhorst®® in 1933 exeised a small 
nodule from the posterior cul-de-sac of a 27-year-old patient and diag- 
nosed by the decidual reaction in an area of endometriosis, a Amry early 
pregnancy. Otto Amn Pranque®® reported in 1934 tAVo cases of endome- 
triosis and preguancy. The first case aa^s a 39-3mar-old, para ii, avJio 
three years prior to delivei*^^ had a AAmlnut-sized nodule betAveen the rec- 
tum and the cervix, proved b.A' biopsy- to be endometriosis. She Avas de- 
liATred of a 3,620 Gm. fetus bj- difficult forceiis and Diihrssen’s incisions. 
Von Pranque did not feel that the difficult deliver.A- Avas related to the 
nodule, because the nodule had become smaller than AAmlnut-size earlj^ 
in pregnancAL 

SzA'inanoAviez's®’ patient, 41 j-ears old, had a tumor AA^hich AA'as finger- 
size betAveen the cervix and the rectum, producing postcoital bleeding 
and shoAAnng histologicallA- endometriosis. She returned fourteen months 
later, at aa-IucIi time slie AA-as tAA'o months pregnant, and the tumor ma.ss 
AA'as smaller and continued to dimini.sh in size as the gestation adA'anced. 
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She had a normal delivery and pnerperinin, and ^yhell examined one 
month after discharge, no tumor eonld be felt. Hay,''® in 1939, reported 
the removal of a polypoid mass (2 by 1 in.) per vaginam, arising in the 
rectovaginal septum and causing dyspareunia and leucorrhea. She •was 
25 years old, had been married for 6 months, and at the time of removal 
was overdue for her menstrual period. The mass had doubled in size 
in the two weeks lief ore removal. Pathologically, the tumor -was en- 
dometriosis with decidual reaction. The mass again grew to its original 
size during the ensuing month, and at about the sixteenth umek of the 
gestation began to recede in size. At a later mterval in the pregnancy 
it Avas the size of a. fifty-cent piece and 1 cm. thick. She was sectioned 
electively, and at operation no cul-de-sac endometriosis was found. 
Twelve days postoperatively the vaginal lesion was biopsied, again re- 
vealing endometriosis, but no decidual reaction. Four months foUoiving 
delivery she was again pregnant, and the area of endometriosis, as pre- 
viously, greiv larger and later began to recede. In the eighth month 
of this gestation she was again sectioned, this time because of a tnnn 
pregnancy. Five months after this operation, several shotty nodules 
were found in the rectovaginal septum rvliieh shorved tlie same histologic 
picture of endometriosis. This ease is a striking contradiction to the 
statistics showing a high absolute and relative sterility rate in en- 
dometriosis, for here we have a 27 -year-old female who has been married 
for less than two years, with three children, all under one year of age. 

Batizfahw,®'' in a revicAV of the subject, described his ease of a 26- 
year-old female who had rectovaginal endometriosis, proved by biopsy. 
She was irradiated, and a temporary amenorrhea, resulted. She then 
became pregnant, and the lesion increased in size, and ulcerated. A 
section-hysterectomy was done one month from term. The ovaries were 
conserved at the operation, and a follow-up history revealed that she 
had vaginal bleeding regularly every month, in addition to postcoital 
metrorrhagia. 

Fortes, Francois, and Varangot,“® and later Fortes and Yarangot'^” 
in a reAUCAV of endometriosis and pregnancy, reported a patient 'vdio was 
32 years old and who had had one miscarriage. She began to notice 
vaginal bleeding in the seventh month of her second pregnancy. Upon 
examination an ulcerating tumor mass was foiuid extending into the 
A^agina from the posterior cul-de-sac. The mass Avas the size of a large 
"nut." A biopsy of the tumor mass Avas reported as "spinal cell epi- 
thelioma of the vagina." The patient Avas delivered by section-hysterec- 
tomy, and four days post partum a biopsy of the vaginal tumor shoAved 
endometriosis. Yignes,'’^ in a discussion of the above case, cited a 28- 
year-old multipara, Avho had a rectovaginal endometriosis and aaFosg 
pregnancy terminated Avith an abortion at 22 Aveeks. The nodule aa’os 
later excised, returned in tAvo months, and the recurrence Avas irra- 
diated. Sixteen months after the application of radium she delivered 
a 30 Aveeks premature infant. . Tavo months after this delivery the recto- 
vaginal septum Avas hard, but no definite tumor mass eoiild be felt, 
despite the fact that four days post partum an egg-sized, tender mass 
Avas felt in this region. 

The second most frequent site for endometriosis complicating preg- 
nancy is in the ovary. It is in this group that the tA\-o new- cases re- 
ported in this paper belong. Ovarian endometriosis is much more com- 
mon than cul-de-sac endometriosis, yet ease reports of ovarian endome- 
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tl'iosis complicating pregnancj'' are relatively rare. The difficulties of 
accurate palpation of the ovaries in the presence of an intrauterine 
pregnancy may account for some of the scarcity of reported eases. All 
too frequently cursory pelvic examination (or even no pelvic examina- 
tion!) of prenatal patients is done, and many endometriosis cases are 
missed or the findings interpreted as salpingitis. ]\fany small endome- 
trial cysts are followed throughout pregnancy, cause no complications, 
and the association is never realized. 

Sampson^'® in 1922 reported the first ease of pregnancy and ovarian 
endometriosis. His patient was 37 years old and had never previously 
been pregnant. A laparotomy was done for a myomatous uterus, and 
at operation a cyst, 2 cm. in diameter, filled with chocolate material, 
was found in the left ovarjL Decidual reaction was found in the lining 
of this e 3 'st, as well as in an endometrial implant on the posterior uterine 
surface. The uterus contained a fetus, 14 mm. long. 

Winestine®^ in 1924 described a patient, 35 jmars old, who had an 
oophoroc 3 ’’steetomy performed in earty pregnanej^ because of left lower 
quadrant abdominal pains, chills, and fever. An endometrial cj’^st, the 
size of a hen’s egg, showing decidual reaction in the wall, was found 
in the left ovarjL There is no very satisfactoiy explanation in this case 
report of the patient’s presenting complaints. Aschheim’s^^ case in 1929 
of a right ovarian endometrial ej’’st was described under internal en- 
dometriosis, for the ovarian cyst was an incidental finding.' 

Shaanning®® in 1930 reported an adherent endometrial cyst of one 
ovary removed from a 29-5’'ear-old patient, sixteen to eighteen weeks 
pregnant. Von Pranque,®® in addition to the cul-de-sac endometriosis 
ease, in 1934 described a fist-sized ovarian endometrial cyst which had 
been removed from a 28-j’-ear-old patient five to six weeks pregnant. 
At operation von Pranque’s ease showed cul-de-sac thickening. The 
patient’s presenting complaint was leucorrhea, and she aborted the 
pregnancj' on the tliirty-eighth postoperative dajL 

Ramos®^ in 1940 detailed a patient, 27 years old, Avho had had the 
second criminal abortion. Because of continued vaginal bleeding a 
laparotomj^ was done, and an egg-sized cj'st was removed from the right 
adnexal region, and a nut-sized cj^st Avas resected from the left ovaiy. 
The I’ight ovarian cj’^st was definitety endometrial, but the left adnexal 
mass- was not described microscopicalty. McKenzie®® in 1943 had an 
interesting patient, 25 j^ears old, who showed, in the same ovaiy, en- 
dometriosis and a ruptured ovarian pregnanc.v. This patient, from the 
operative description, also had cul-de-sac endometriosis. 

Although ovarian ci'sts of endometrial origin have been termed “per- 
forating, chocolate cj^sts’’ bj^ Sampson, it is strange that so few cases 
of severe and sudden rupture of these c.vsts and a resulting “surgical 
abdomen” are reported. The c.vclic hemorrhage and increased intra- 
cj'Stic pressure would seem to offer good potentialities for such an acci- 
dent. The usual process seems to be an occasional leak with rapid wall- 
ing-off bj^ reactive inflammation, and later, extensive adhesions. A 
laparotom}’ is rarety performed as the si'mptoms are usualty of transient 
duration and are seldom suffieientty severe. It is usualty tlie persisting 
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discomfort and other sjnnptoms of endometriosis which bring the patient 
to the surgeon. 

Novak® in 1931 reported 3 cases of his own who were foimd to have 
had endometrial cysts which spontaneously riptimed. The preopera,- 
tive diagnosis in two eases was acute appendicitis, and in the other, 
ovarian cyst with twisted pedicle. Novak was able to find only one 
similar case in the literature, a case recorded by Lee,®® which was not 
accompanied by microscopic confirmation of its endometrial origin. 

Because of the lack of cyclic hemorrhage into the cyst, leakage and 
frank rupture of an endometrial cyst would seem less common during 
pregnancy. Unusual pressure, and the break-up of adliesions by an en- 
larging uterus, are factors that might lead to such leakage and rupture. 
Spontaneous rupture of an endometrial ej'st in the third trimester of 
pregnancy Avas the first of the two eases encountered in this hospital. 
The second ease, a large oA'arian cj'st in the first trimester of pregnancy, 
represented an endometrial cyst with evidence of leakage, but no definite 
rupture. 

Case Eeports 

Case 1. — (Historj’’ munber 161381, Gyn. Pathology number 56338). 
This was a 25 -year-old white female who registered in the obstetrical 
dispensary on August 17, 1942. She stated that her last menstimal 
period Avas June 6, 1942, maldng her due by dates for this delivery on 
March 13, 1943. She had been married six years, no contraception had 
been used, and she had been unable to become pregnant. At the time 
of her dispensary visit and also postoperatively, she denied abnomal 
A^aginal bleeding and dysmenorrhea. Physical examination and labora- 
toiy studies were not revealing except for the pelvic examination. The 
uterus was found to be enlarged to about the size of a three months’ 
pregnancy. On the anterior surface of the uterus was a firm, subserous 
nodule, about 2 cm. in diameter. In the region of the left ovary was a 
4 to 5 cm. adherent, firmly cystic mass. The right ovary was thought 
to have been felt and was thought to be normal. The impression, in 
addition to the intrauterine pregnancy, Avas a small myoma of the uterus 
and. ovarian cyst, left. Because of the lack of sjouptoms and the long 
period of sterility, it Avas considered advisable to foUoAv the patient care- 
fully and institute any neeessarj^ treatment later. 

She Avas cheeked at freciuent intervals in the out-patient department, 
and the antenatal course, until the episode demanding admission, Avas 
essentially uneventful, except for a transient right lower quadrant pain 
on October 28, 1942, unaccompanied by adbominal tenderness or tend- 
erness on rectal or pelvic examination. 

On February 9, 1943, she reported to the accident room, stating that 
about 8 hours previously she had been seized Avith a sudden, severe, 
sharp, and nonradiating right loAver abdominal pain. The onset of this 
pain Avas Avhile straining at stool; she had been constipated for three 
days. The pain continued and was accompanied by slight nausea, but 
no vomiting and no urinary symptoms. On examination there Avas an 
estimated 2,000 Gm. fetus in right oecipito-anterior, vertex floating and 
tetal heart regular in the right loAver quadrant. There Avas no muscle 
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spasm or rigidity in the abdomen, bnt there Avas tenderness in the right 
lower quadrant of the abdomen extending from a level, with the um- 
bilicus almost to Poupart’s ligament. Eebound tenderness and motion 
of the uterus referred pain to the right lower quadrant. ' The pre- 
viously diagnosed myoma and OAmrian cyst were not felt, and bj'- rectal 
examination the cervix Avas long and closed and there Avas slight tender- 
ness high on the right. The temperature Avas 99° P., and AAdiite blood 
count Avas 17,000. The other laboratoiy studies Avere AAuthin normal 
limits. 

She Avas observed for sixteen hours Avithout any particular change 
in her condition. The Avhite blood count taken at intervals varied he- 
tAAmen 14,400 and 18,500 and the temperature Avas never above 99.2° F. 
The folloAAung possibilities AAmre entertained: (1) TAAdsted OAmrian cyst, 
(2) acute appendicitis, and (3) degenerated myoma. Because appendi- 
citis could not be ruled out an immediate exploratory operation AA^as 
decided upon. Under gas-ox.A^gen-ether anesthesia a McBurney incision 
Avas made. Immediately upon entering the peritoneal caAuty a moderate 
amount of broAvnish-blaek, seniisolid material Avas encountered. The 
right ovaiy Avas felt as an elongated, raised area firmly attached to the 
posterior surface of the uterus, and the OA'arian surface AAms made 
irregular by firm, small, tubercle-like granules. An appendectomy AA'as 
done, the McBurney incision closed, and a midline incision made. A 
classical cesarean section incision Avas made and a 2,280 Gm. female 
child in fair condition aa^s extracted. On the loAver portion of the 
anterior Avail of the uterus Avas a 2.5 cm. myomatous nodule projecting 
subserously. The uterus Avas delivered. Tlie right ovary Avas found to 
be elongated and flattened, adherent to the posterior surface of the 
loAver uterine segment. The adherent tissue became very thin at the 
peripheral points of attachment of this ovary, and at one point adlierent 
bands AA’^ere nonexistent, and broAvnish-lilack substance Avas escaping. 

This material Avas found in the cul-de-sac and disseminated far doAAm 
on the right anterior portion of the abdomen. Loops of rectosigmoid 
Avere adherent in the posterior cul-de-sac. The left ovary Avas also ad- 
herent and elongated at a liigher Ica'cI on tlie uterus, its distal portion 
converted into a purplish cyst about 6 cm. in diameter (Fig. 1). This 
cj'^st AA'as later found to be filled AAuth chocolate material. Because of the 
extensiveness of the lesion, typically endometiial, it Avas decided that a 
bilateral salpingo-oophorocystectomy and subtotal hysterectomy Avas the 
procedure of choice. This Avas done. Tiie patient reeeiAmd intraAmnous 
fluids, plasma, and blood during the operation and A\ms returned to 
the AAmrd in good condition. 

She had an uneventful postoperative course. The temperature never 
rose about 100.2° F., and she AA'as discliarged on the fifteenth jiost- 
operatiAm day. The liaby Avas discharged on the tAventy-fifth day Avith 
a AAmight of 2,580 Gm. At 6 AA'eeks post partum, pehuc examination 
reAmaled the cervical stump Avell suspended Avith a slight induration to 
the left of the suspended stump. She has been folloAved in the gyne- 
cologj^ dispensaiy Awth menopausal symptoms AA’hich haAm been success- 
fully treated AAuth stilbesti’ol and phenobarbital. 

A complete pathologic study of the specimen reA’ealed a post-section 
utems, lined with decidual tissue. The small .suliserous nodule Avas a 
typical fibromyoma. There Avas an extensiA'e decidual reaction OA'er the 
posterior surface of the uterus (Fig. 4). Both the riglit and the left 
endometinal cysts Avere found to be lined Avith fragmented cuboidal 
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epithelium, beneath which there was a narrow zone showing endome- 
trial stroma with irregular groups of decidual cells dispersed through- 
out this stroma, and numerous pigment-ladp macrophages. The walls 
of the cysts peripheral to the endometrial tissue showed a naiTow zone 
of ovarian stroma. These were noted grossly over the surf ace_ nodules 
which proved, microscopically, to he of decidual tissue, and which were 
of a much more fibrous character than the usual decidual tissue (Figs. 
2 and 3). These nodules were found over the surface of both ovarian 
cysts. The tubes were normal and the appendix showed no lesions. 



A <3fawing of Uie gross specimen as viewed from the posterior 
operation. The pregnant uterus and normal tubes are seen 
IS elongated and adherent with the distal end converted into an 
and ovarj- Md ovarian cyst are firmly attached to the uterus 

ov^ri^® rupture is seen. The surface decidual reaction is shown over both 

oianes, and there are intestinal adiiesions posteriorly, 


This was a 25-year-old primigravida who was Irnomi to have an 
ovarian cyst early in pregnancy. She undenvent an exploratoiy laparo- 
tomy at 36 weeks because of severe right lower quadrant pain. A 
ruptured right endometrial cyst was found, and in addition there was 
a left endometrial cyst. A 2,280 Gm. female child whicii suiwived was 
oelivered by cesarean section, and a subtotal hysterectomy, bilateral 
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salpingo-oopliorocystectomy, and appendectomy were done: The patient 
made an nneventfnl recovery. _ _ . 

This patient had six years of sterility, hut despite close questioning 
postoperatively she denied dysmenorrhea, abnormal uterine bleeding, 
lower abdominal pains or other s^nuptoms commonly associated with en- 
dometriosis. A review of the operative findings (Fig. 1) reveals the 
probable cause of the rupture of this endometrial cyst: the cyst was 
adherent to the uterus and as the uterus enlarged with pregnancy the 
peripheral adherent areas of the cyst thinned out until they became 
separated, allowing contents of the cyst to escape. 



Fig. 4. — ^A section of the ragged, lower posterior uterine serosal surface in Case 1. 
The decidual reaction can he seen in one compact zone and also scattered in the 
adherent strands of tissue. 


Case 2. — (History number 285043, Gyn. Pathologj'' number 56357.) 
This was a 23-year-old white female who was first seen by Dr. Richard 
TeLiiide on February 2, 1943. She stated that her last menstrual 
period lasted for three days beginning November 22, 1942, and that this 
period was scant. For the month previous to being seen she had ex- 
perienced some achnig discomfort in both lower quadrants of the ab- 
domen, with greater discomfort on the left side. She had been married 
two years and had used no tjqie of contraception. The menstrual his- 
tory had previously been quite normal, and she had had only minimal 
dysmenorrhea. There were no prerious episodes of lower "abdominal 
pain. This was her first pregnancy. 

On examination there was a rounded, cystic mass filling up the right 
lower quadrant of the abdomen, and by pelvic examinS;ion this was 
thought to be an ovarian cyst, arising from the right ovary. The eeiwix 
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was soft, and the uterus was moderately enlarged and pushed to the 
left. The left ovary was not felt. There was a small Bartholin cj'st 
on the right side. Laboratory studies w'ere within normal limits. The 
impression was ovarian cyst, right, and pregnancy, intz’arrteiine. 

On February 12, 1943 under sodium pentothal-ether anesthesia a 
laparotomy was done. Upon opening the peritoneal cavity a cyst, about 
the size of a gTapefimit, presented itself. This cyst replaced the right 



Fig. S . — (Case 2.) At drawing at the operating table, showing the pregnant uterus, 
small subserous myomata, the large right endometrial cyst, and the small left 
endometrial cyst. The adherent inte.stines are represented with their small surface 
purplish reaction. A right salpingo-oophorocystectomy. resection of the cyst of the 
ieft ovary, and appendectomy were done. 


ovary, was thick-walled arrd covered with shaggj' adhesions, and was 
adherent to the posterior surface of tire uterus and to the base of the 
broad ligament. There was a small amount of brotniish, chocolate mate- 
rial scattered over the pelvis, and the serosa of the sigmoid colon, rec- 
tum, and appendix showed evidence of irritation presumably from this 
substance. The left ovary was about one and one-half times normal 
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size, and there was one dark, hemorrhagic area, about one cm. in diam- 
eter, on its superior surface. The tubes were perfectly normal, and the 
uterus was softened and enlarged to the size of a 12 weeks' pregnancy. 
On the posterior surface of the uterus there was a subserous myomatous 
nodule about one cm. in diameter (Fig. 5). A right salpingo-oophoro- 
eysteetomj^, resection of small cj’st of the left ovary, and appendectomy 
were done. The large cyst was ruptured upon attempting to release 
it from its adhesions and about 300 to 400 c.c. of chocolate-colored 
material escaped. 

Microscopically the large right ovarian cj^st and the smaller cyst re- 
sected from the left ovary showed a poorly preserved liniirg of flattened 
epithelium, with, beneath this lining a narrow zone of endometrial 
stroma, many areas of which were eoiiveifed iirto decidual tissue (Figs. 
6, 7 and 8). There rvere numerous pigment-laden macrophages scat- 
tered through this same zone. The remaining portions of the walls of 
these cysts showed a few active, though compressed, ovarian elements. 



Pig. G. — Tlie Inner surface of the right ovarian cyst in Case 2, showing the scattered 
decidual reaction and the cellular infiltration. 


No decidual nodules were found on the surfaces of these cysts. The 
right tube was normal microscopically, as was the appendix. 

The patient had an uneventful postoperative course and was dis- 
charged from the hospital on the seventeenth postoperative day. The 
corpus luteum of pregnancy was not recognized at operation and was 
not found microscopically. She was given proluton 5 mg. (hypo) twice 
daily for the first ten postoperative days. At no time did she show any 
evidence of threatened abortion. 

_ The patient had an essentially normal antenatal course. She fell 
into labor spontaneously during the thirty-fifth week of the gestation 
and was delivered of a 2,390 Gm. male child in good condition, bv in- 
dicated low forceps after a total labor of 2 41/60 hours. The blood 
pressure was normal and the urine showed no albumin. There was 
moderate ante-partum and intrapartum bleeding, and the placenta 
showed a small area of premature separation. 
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Figs, T and S.— Low and high power studies of the left. ovarian cyst ^^11. demon- 
strating the epithelium lining the cyst and the underlying decidual reaction 
ovarian stroma. 
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Summary 

This is a 23'year-old white female who had a grapefruit-sized en- 
dometrial cyst of the right ovary removed and a small endometrial cyst 
resected from the left ovaiy when 10 to 12 weeks pregnant. At opera- 
tion there was a small amount of free, chocolate material scattered over 
the pelvis, and the patient had experienced some lower ahdommal dis- 
comfort for about one month before operation. Both endometrial cysts 
showed areas of decidual reaction. She subsequently delivered precipi- 
tously a 2,390 Gm. male child in good condition during the thirty-five 
week of the pregnancy, and the placenta showed a small area of prema- 
ture separation. 

This patient had experienced no symptoms of endometriosis prior to 
the pregnancy. She had been married two j'ears and no contraception 
had been practiced. Her only symptom was discomfort of an aching 
tjq)e in the lower abdomen, and the endometrial cj'st had been “leak- 
ing,” but frank ruptui'e had not taken place. 

There are other isolated reports of endometriosis associated wdth 
pregnancy found in less common sites. 

Rushmore®" in 1931 described a patient, 26 years old, wdio had been 
delivered four years previously by version and extraction and who re- 
ported, early in pregnancy, a broumish vaginal discharge. A small, 
polypoid mass, 14 inch in diameter, was found just to the right of the 
cervical os, and biopsy showed endometrial glands and decidual reac- 
tion, superficially covered with squamous epithelium. The mass in- 
creased two to three times its original size over the subsequent eighteen 
days, bleeding from the nodule increased, and the pregnancy was in- 
terrupted. The pregnancy incidentally was in one horn of a bicomate 
uterus. Eushmore attributed the cervical endometriosis to the previous 
version and extraction. Zacheii’s®® ease of decidua in a cervical poly- 
poid mass of a 25-year-old patient, eight weelvs pregnant, probably 
represented another case of ceiwical endometriosis. 

Olson and Hansmann®® did a low cervical cesarean section on a 41- 
year-old primigravida with a contracted pelvis and fourteen hours of 
labor. Shotty tubercles were foimd in the anterior cul-de-sac w^hich 
revealed microscopically endometrial glands with a ivide cuff of decidual 
cells. 

lililnor and Tilden®® removed an inguinal, thin-walled cjnt from a 
38-year-old toxemic patient upon whom they did a therapeutic abortion. 
The inguinal tumor had enlarged and caused increasing discomfort with 
pregnanej^. This patient had had one living child aiid two previous 
therapeutic abortions. The cyst wall revealed endometrial stroma and 
nodules of decidual cells and also decidual cells were found eetopically 
on the appendix. 

Jenldnson and Bromi^® made a special study of endometriosis of the 
rectum and sigmoid colon. Intestinal endometriosis is infrequent; in- 
testinal endometriosis of the small intestines is veiy rare. Haufler’s'® 
ease represents one of the most dramatic of all the cases reviewed. A 
diagnosis of acute appendicitis was made in a 30-vear-old patient who 
was 6 months pregnant. A generalized peritonitis' was found, orinnat- 
mg from a perforation of the small intestine, and IT cm of’ smfdl in- 
testine was resected. A 2-cm. “Imot” in the intestinal wall at the site 
of the perforation showed decidual reaction in an area of endometriosis 
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Endometriosis in postoperative scars was found in 31 instances at 
Mayo Clinic by Wyrens and Eandall,"^ according to their report in 
1941. Martin, hlichon, and Pigeaud'- in 1933 stated that an endome- 
triosis of a section scar grew with a new pregnancy. His patient was 
37 years old. Harbitz^® has collected a tremendous number of original 
and literature cases of abdominal sear endometriosis. He described a 
patient, 34 years old, who four years after a cesarean section had en- 
dometriosis of the abdominal sear excised. The painful lump again re- 
curred, but three years later, during a pregnancy, the pain in the sear 
endometriosis entirely disappeared. The area was subsequently excised 
for the second time. 

The average age for twenty-five of the preceding cases, in which the 
age was given, and including two new eases reported in this article, 
was 31.5 years. In eight of the cases the parity was not given, six were 
pregnant for the first time; seven had had one previous, one had three 
previous, one eleven previous pregnancies, and two were listed only as 
multiparas. 

Conclusions 

Despite the relative and alisolute sterility statistics so frequentlj’^ given 
for patients with endometriosis, tlie collected series of internal and ex- 
ternal endometnosis eases complicating pregnancy is evidence enough 
that such patients can and do become pi’egnant. This fact alone should 
deter physicians from painting too black a picture to these patients as 
regards future childbearing. It should enhance the plea, so often given, 
that whenever possible, and particularly when the patient desires pres- 
ervation of the childbearing function, to be conservative in the surgical 
procedure. This necessarily demands an intimate knowledge of the 
patient, a comprehension of her emotional and intellectual make-up, as 
well as a sufficiently accurate preoperative diagnosis in order that pos- 
sibilities may be considered and discussed with the patient. Such a sur- 
geon-patient relationship is fundamental, yet as surgical mass produc- 
tion clinics increase and socialized medicine becomes nearer to being a 
reality, this contact is the hardest kind to maintain. Let this one small 
voice enter a note of hope that somewliere, somehow, a suitable com- 
promise may be found. 

Undoubtedly, many eases of unrecognized endometriosis become preg- 
nant and deliver vuthout complications serious enough to warrant a 
procedure that would definitely establisli the coexistence of the two proc- 
esses, one pathologic and the other physiologic. On the other hand, 
gjmecologists and obstetricians should be familiar with the ways in 
wliich endometriosis maj^ manifest itself during pregnancy, and there- 
fore, should include this disorder in their list of “possible causes.” 

Internal endometriosis (adenomyoma or adenomyosis) may cause an 
as.vmmetiy of the uterus, indistinguishable from m 3 "omatous changes, or 
from a cornual pregnane.v. It is, possibl.v, a reason for spontaneous 
rupture earlj^ or late in pregnancj', or maj' be tlie factor, on rare occa- 
sions, for uterine perforation at the time of therapeutic or criminal 
abortion. Internal endometriosis was the explanation for uterine aton.v 
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and post-paitTim hemorrhage in three eases in the literature. ^ The 
tumor mass may be a dystocia factor, necessitating operative delivery. 
There is some evidence, admittedly scant, that this type of endometriosis 
is an element in the production of si)ontaneous abortions and miscar- 
ciages, ectopic pregnancies, and placenta previa. Endometriosis is some- 
times partially to blame for these accidents, merely because it represents 
a uterine abnormality and not because of any special peenlarity of the 
pathologic process. 

External endometriosis complicating pregnancy is most commonlj" 
found, according to the literature, in the cul-de-sac of Douglas. Usually 
this is sjouptomatic because of a vaginal extension, and the patient com- 
plains of a brovnish or franldy bloody vaginal discharge during the 
pregnancy. Such a complaint was also given in those cases with cervical 
endometriosis. It is obvious that such a patient could be erroneously 
diagnosed as having a threatened or inevitable abortion, and unless 
speculum vaginal examinations and a sterile pehdc examination are 
done, the treatment maj- be disastrous to the patient and to the preg- 
nancjv A biopsy should be obtained, in which case the pathologic proc- 
ess is proved. The biopsy is proof oirly if properly interpreted by a 
competent gynecologic pathologist, for in one of the previortsly reported 
cases the lesion was interpreted as a “squamous epithelioma of the 
vagina.” A palpable mass may be found in the cul-de-sac which might 
give some concern as a dystocia factor during labor. According to the 
eases reviewed these masses are seldom of such a size as to cause any 
obstruction to delivery; they are often spongy and pliable, and although 
they frequently increase in size for the first four months, they generally 
become smaller in the last half of pregnancy. 

Ovarian endometriosis, the second most commonly reported type found 
during pregnancy, is clinically recognized hr several Avays. An ovarian 
cyst may be palpated during pregnancy, and unless there are very 
deflnite complaints in the history suggesting endometriosis (a situatioli 
strikingly rare in the oases in the literature and in the two cases re- 
ported in tin's article), the fact that the cyst is endometrial will prob- 
ably escape notice. If a laparotomy is decided upon, depending upon 
tlie individual case indications, the diagnosis can be made from the 
associated “tell-tale” pelvic findings and from the pathologic studies. 
If tliese symptoms are observed throughout pregnancy, it is unlikely 
that in the absence of cyclic endometrial changes the cyst vill enlarge. 
The cyst may produce symptoms because of slow and occasional leak- 
ing, produced, not by intermittent hemorrhage into the cyst with in- 
creasing tension, but by increased countertension by the enlarging uterus 
upon an already tense cyst. Such was the situation found in Case 2 in 
this report. Another more sudden and dramatic episode of acute ab- 
dominal pain can result from an actual rui)ture of the cyst and extensive 
peritoneal irritation. Endometrial cysts are usually adherent and eon- 
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sequently less amenable to intra-abdominal adjustment. They may be 
attached to the uterus, as was the cyst which ruptured in Case 1. In this 
ease, as the uterus enlarged, the adherent bands of the endometrial cysts 
were unable to stand the increased pull and separation, and either a 
slow leak or a sudden escape of all of the cyst content was the result. 
The fact that the cysts are usuallj'- adherent explains the infrequency 
with which they twist. Certainly, many endometrial cysts are coinci- 
dental and the pregnancj^ proceeds uncomplieatedly to a nonnal de- 
livery and puerperium without the patient or the physician being aware 
of the cj^st’s existence. For the peace of mind of the obstetrician and 
the patient and for the welfare of the pregnancy, this situation is often 
a fortunate one. 

When encountered during pregnanej’', endometriosis of the external 
type outside the cul-de-sac of Douglas and the ovarian regions is usually 
an incidental finding, and sj^miitoms are rare. An abdominal sear en- 
dometriosis is usuallj^ asymptomatic during pregnancy, except possibly 
for slight enlargement. An inguinal endometrial cyst was reported to 
have enlarged during pregnancy. Mention should be made of the coin- 
cidental findings of tubal and ovarian pregnancy associated with tubal 
and ovarian endometriosis. Peritonitis follovang intestinal rapture 
through an area of endometriosis in the small intestine during preg- 
nancy is certainlj^ a rare, almost “freak,” ease. 

Finally, let every gynecologist and obstetrician realize that patients 
with endometriosis can and do become pregnant, that this endometriosis 
CUR and does cause symptoms during pregnancj', and that in the surgical 
treatment of endometriosis preservation of the childbearing function 
should always receive consideration. 

Discussion 

1. Endometriosis, or at least the diagnosis of endometriosis, is on 
the increase. The greatest incidence of endometriosis is found in the 
latter half of the fourth decade of life, and its selectivity for the higher 
social-economic strata of society is shovm by Meigs’ statistics of 36 per 
cent gross diagnosis in private abdominal cases as compared to 8.3 
per cent gi’oss diagnosis in the ward abdominal cases at Massachusetts 
General Hospital. 

2. A discussion of endometriosis and pregnancy is in some measure a 
paradox. Eight.v-eight per cent is the normal fertility rate in marriage, 
according to Eejuiolds and Macomber. Counseller found 48.9 per cent 
relative and 32.1 per cent absolute sterility in 131 married endometriosis 
eases. Other authors have found a similar high sterility rate in their 
groups of endometriosis cases. Associated pathologic processes, such as 
myomas, endometrial hyperplasia, etc., are common. The dyspareunia, 
metrorrhagia, and menoiThagia found in endometriosis may serve to 
reduce the frequency of coitus. 
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3. Ectopic decidual formation is discussed, and the similarity in its 
distribution to the distribution of endometriosis is pointed out — both 
diminish in incidence as the distance from the ovaries increases. 

i. Endometriosis is divided into internal and external t 5 T)es, accord- 
ing to the location of ectopic endometrial tissue inside or outside the 
uterine body musculature. 

5. Several cases of internal endometiuosis (adenomyoma or adenomyo- 
sis) and pregnancy are found iir the literature. In most of the reports 
a diagnosis of a mjmmatous uterus was the indication for laparotomy. 
Five cases of uterine rupture during pregnancy were reported in the 
literature; endometriosis showed microscopically in sections through the 
areas of rupture. Uterine atony and post-partum hemorrhage in three 
eases were explained on the basis of internal endometriosis. The ade- 
nomyoma in two cases was a dystocia factor, indicating delivery by 
cesarean section. One ectopic pregnanej’- was found bj’" Sampson in an 
area of cornual adenomyoma, after an attempted tubal sterilization. In- 
ternal endometriosis maj^ or may not be a factor in the production of 
spontaneous abortions, miscarriages, and placenta previa. In the twelve 
cases of internal endometriosis and pregnancy where the ages were given, 
the average age was 36.1 years. Of ten of these cases, four were primi- 
giwddas. 

6. External endometriosis complicating pregnancy is most common in 
the rectovaginal septum and ovarian regions. 

7. Eectovaginal endometriosis, usually arising from the cul-de-sac of 
Douglas, may present sjTuptoms mimicldng threatened or inevitable 
abortion, and the accurate diagnosis and treatment depend upon specu- 
lum and pelvic examination, together with biopsy confirmation when- 
ever possible. Eleven cases of this type of endometriosis and pregnancy 
were found in the literatvn-e. One case, 27 years old, married less than 
two shears, had three children, all under one year of age after a series 
of complications. Bectovaginal endometriosis was frequently found to 
increase in size up to the fourth month of pregnancy and then regress 
in size until term. 

8. Ovarian endometriosis and pregnancy were reported seven times 
in the literature. One case was ovarian endometriosis and an ovarian 
pregnancy in the same ovary. Eupture of an endometrial cyst is infre- 
quent, and no case was found in the literature of this complication 
during pregnancy. Case 1, encoxintered in our clinic, was a 25-year-old 
primigravida who had an exploratory laparotomy and cesarean section, 
hysterectomy, bilateral salpingo-oophorocystectomy because of the rup- 
ture of one of two endometrial cysts in the thirty-sixth week of preg- 
nancy. The rupture was the result of the tearing of the adherent cyst 
wall by the enlarging uterus. Case 2 was a 23-year-old female who liad 
a large endometrial cyst of the right ovary and a small endometilal cyst 
of the left ovary encountered at a laparotomy when she was twelve 
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weeks pregnant with her first pregnancy. A right salpingo-oophoro- 
cysteetomy, resection of the left ovarian cyst, and appendectomy were 
done, and she delivered in the thirty-fifth week of the pregnancy a 2,390 
Gm. male child. 

9. Two eases of cervical endometriosis, one of anterior cul-de-sac en- 
dometriosis, one of an inguinal endometrial cyst, one of small intestinal 
endometriosis with perforation and peritonitis, and two of abdominal 
sear endometriosis were found associated with pregnancy in the litera- 
ture. 

10. The average age, of twenty-five eases of external endometriosis 
and pregnancy, was 31.5 years. Of seventeen eases where the parity 
was given, six were pregnant for the first time. 

11. A decidual reaction of the endometrial stroma in these cases of 
endometriosis and pregnancy was an almost constant finding, as Avould 
be expected. 

12. Many cases of unrecognized endometriosis go through pregnancy 
and the puerperium without complication. The ways in which it may 
complicate pregnancy are discussed. 

13. A plea is entered for conservative pelvic surgery whenever pos- 
sible in cases of endometriosis, for they can and do become pregnant. 
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CAUDAL ANALGESIA: AN EXPERIMENTAL AND 
ANATOMICAL STUDY* 

Virginia Singleton Lanier, M.D., Howard E. McICnight, M.D., and 
]\'I iLDRED Trotter, Ph.D., St. Louis, jMo. 

(From the Departments of Anatomy, Oistetries and Gynecology, 
Washington University) 

E dwards and Hingson,^ to whom credit is properly given for intro- 
ducing eontinuons caudal analgesia into the field of ohstetrics, 
have proposed that “The fundamental knowledge of the anatomy of 
the sacral area ... is a prerequisite for success in continuous caudal 
analgesia. ’ 

Experimental and anatomical studies pertaining to the level of ter- 
mination of the dural sac, to the size of the sacral hiatus, and to the 
disposition of solutions injected into the epidural space of the verte- 
bral canal through the sacral hiatus have been reported. Farr,® Shaw^ 
and Elliott® injected fresh bodies a short time after death and noted 
the heights reached by varying amounts of solution. In addition to 
similar experiments Brenner® noted the level of the termination of the 
dural sac as did Grodinsky and Best.’’ Thompson® tabulated his ob- 
servations on a series of dissecting-room cadavers and noted as well 
the level of the apex of the hiatus. A search of the literature reveals 
that study of the anatomy of the sacral area relative to analgesic tech- 
nique has not been pursued to any extent in the last decade except 
for the skeletal investigations of the sacrum made by Trotter and 
Letterman.®’ A question of significance in the problem of the tech- 
nique of continuous caudal analgesia not yet answered is that of the 
distance between the level of termination of the dural sac and the apex 
of the hiatus. 

This report is concerned with (1) the level in the epidural space to 
which a given amount of fluid injected through the sacral hiatus vdll 
pass, (2) a comparison of the size of the hiatus sacralis in the recent 
and skeletonized state, and especially (3) the distance between the 
caudal end of the dural sac and the apex of the hiatus sacralis. 

Material and Methods 

A series of 56 cadavers, 46 males and 10 females, comprised the ma- 
terial. The majority of these were prepared especially for this study; 
they were embalmecl and then immersed in a tank of 3 per cent carbolic 
acid until two days before use. The exceptions are ; nine which were 
used for routine class dissection and had been disarticulated betiveen 
the third and fourth thoracic vertebrae ; and one which had been dis- 
sected also and had been disarticulated between the fifth lumbar and 
first sa cral when it reached us. 

•Aided br a grant from the U. S. Public Health Sendee. 
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The entire procedure was as follows : 

1. A special malleable, 2^2 inch, 19 gauge needle with stylet^ was 
inserted into the midline of the sacral hiatus as determined by palpation. 

2. The skin, subcutaneous tissue, and muscles were reflected expos- 
ing the spinous processes and laminae of the presacral Amrtebrae. The 
ligamenta flava and other articular ligaments were undisturbed. The 
soft parts over the dorsum of the sacrum were left intact. 

3. Thirty or sixty c.e. of a combined aqueous solution of- a radio- 
opaque substance and a dye were injected (by the same person and as 
rapidly as the tissues permitted) ; lead acetate or lead nitrate was used 
for the former, a 5 per cent acid fuehsin for the latter. 

4. In 12 of the eases the solution was introduced and followed under 
the fluoroscope. 

5. In two-thirds of the eases the injection was made with the body 
prone; this position was maintained throughout the entire procedure. 
In the remaining one-third the injection was made with the body rest- 
ing on the right side in a true lateral position after which it was imme- 
diately turned supine. 

6. Fifteen minutes after the colored opaque solution had been intro- 
duced, the vertebral canal was exposed. RemoAml of the laminae and 
spinous processes was accomplished by parallel saw cuts made just 
medial to the articular processes. Observation of the disposition of 
the dye Avas made at this time. 

7. The dorsum of the sacrum and especially its hiatus Avas noAV laid 
bare of the soft parts. Measurements Avere made of the hiatus : AAudth 
of base, length, and anteroposterior diameter of the sacral canal at the 
apex of its hiatus. The level of the apex of the hiatus Avas marked on 
the ventral Avail of the canal by insertion of an ordinary dress- 
maker’s pin. 

8. The doi’sal Avail of the sacral canal Avas remoA''ed usually in one 
piece after appropriate saAv cuts. By this procedure the dural sac Avas 
exposed, examined, and its loAver limit demarcated by insertion of 
another pin. The distance betAveen the tAvo pins on the anterior Avail 
of the saci’al canal Avas measured Avith a flexible steel tape. 

9. The sacrum Avas skeletonized (after the method described by 
Terry^^) and all the above measurements repeated on the cleaned bones. 

Levels Reached by Solution 

In forty-nine bodies injections of 30 c.c. of the combined solution 
Avere made uniformlj^ into the epidural space through the hiatus of the 
sacral canal. Since tAvo different positions Avere used for the bodies 
(33 prone, 16 lateral-to-supine) the results aauII be considered in tAvo 
groups according to position. The dye reached the IcA^el of the fora- 
men magnum tAvice as often AAdien the body Avas prone as AA'hen it Avas 
in the true lateral and then turned supine. In flAm bodies in the prone 
position the dye did not get beyond the level of the sacrum AAdiereas 
this result Avas not obtained in the other group. In both groups the 
distribution of the injected fluid A\'as scattered at various levels be- 
tween the sacrum and foramen magnum. In the prone position there 
appeared to be some concentration in the lumbar and loAA^er thoracic 
region and in the lateral-to-supine position the dye reached the upper 
thoracic region in the majority of bodies. The A'ertebral Ica’cIs at- 
tained infrequentlj’’ or not at all Avere the upper thoracic for the prone 
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o'roiip and tlie cervical vertebrae for tbe lateral-to-supine group. A 
Graphic representation of the levels reached by the solution in both 
groups is made in Fig. 1 {A and. B) and a summary (in per cent) is 
given in Table I. 




Fig, 1, — Levels readied, by 30 c.c. of combined solution injected into the epidural 
space through the hiatus of the sacral canal. (The outlines of the column tvere taken 
from H. Virchow, Anat. Anz., Erganz. Heft 38, 1911.) 

A. Cadavers (IG) were in a true lateral position and turned supine immediately 
after the injection. 

B. Cadavers (33) were in the prone, position. 

Assuming that the vertebral bodies are equal units, it was deter- 
mined that the mean reached by the solution in cadavers in the prone 
position Avas the seventh thoracic and in the lateral-to-supine position 
the fifth thoracic Amrtebra. 

T.ible I, The Kegional Levels (in Per Cent) Eilvched by 30 c.c. of Solution 
Injected into the Epidukal Space Through the Hiatus of the Sacral 
Canal According to Position of the C.vdaver 


levels 

TROXE 

lateral-to- 

supine 

BOTH 

total NUMBEPv 

OF bodies 

Sacrum 

15.2 

0 

10.2 

5 

Lumbar 

24.2 

1S.8 

22.5 

11 

Lower 6 tlioracic 

24.2 

12.5 

20.4 

10 

Upper 6 thoracic 

3.0 

5C.2 

20.4 

10 

Cervical 

9.2 

0 

6.1 

O 

Foramen magnum 

24.2 

12.5 

20.4 

10 

Total 

100.0 

100.0 

100.0 

49 
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The dye was deposited in the subarachnoid space in two eases. In 
one the distance between the apex of the hiatus and the lower limit 
of the dural sac was 58 mm., in the other 40 mm.; both distances are 
well within the overall length of the shaft of the malleable needle. 
In these bodies the djm was found in the epidural space as well and 
had reached the leAml of the foi-amen magnum. 

In twelve bodies in the lateral-to-supine position the injection was 
made under the fluoroscope. The fluid traveled rapidly and reached 
its ultimate level in the epidural space immediately. 

In three cadavers, all in the prone position, 60 c.c. of solution were 
injected; in one, the dye reached the level of the foramen magnum, 
in another it passed only to the level of the fifth lumbar vertebra and 
in the third the solution had had some gelatin added and was not 
found above the level of the tenth thoracic vertebra. In three more 
cadaAmrs, again in the prone position, the solution extended all the way 
to the point where disarticulation had been made between the third 
and fourth thoracic vertebrae. One cadaver (the fifty-sixth) was not 
injected since it had been disarticulated between the fifth lumbar and 
first sacral vertebrae. 

Size of Hiatus in the Recent and Skeletonized States 

In the series of 56 bodies only 53 sacra could be used for measure- 
ment of the hiatus sacralis in the recent state. Two had complete 
agenesis of the dorsal wall ; part of the bone had been eroded away by 
a decubitus in the remaining one, and finding the outline of the hiatus 
was impossible. During skeletonization the dorsal wall of the sacral 
canal of three specimens disintegrated to such an extent that measure- 
ments of the hiatus could not be repeated. Therefore, data are pres- 
ent for only 50 cleaned sacra. 

A comparison of measurements made on the hiatus of the sacral 
canal, in the recent state and of those made on the skeletonized sacra 
is summarized in Table II. There Avas no statistical^^ significant dif- 
ference between the means of any of the three pairs of measurements. 

Table IL Means in mji. (in the Kecent State and After Skeletonization) of 
Width of Base of Hiatus, of Length of Hiatus and of Anteroposterior 
Diameter of the Vertebral Canal at the Level of the 
Apex of the Hiatus 



IN THE 

AFTER 


RECENT STATE 

SKELETONIZATION 

Width of base 

18.0 ± 0.3 

19.3 ± 0.3 

Length of hiatus 

26.3 ± 1.0 

25.3 ± 0.9 

Anteroposterior diameter 

5.S ± 0.2 

6.1 ± 0.2 


The anteropostei’ior diameter of the Amrtebral canal at the level of 
the apex of the hiatus Avas three mm. or more in all eases. There Avas 
no difficulty in the procedure of insertion of the needle. 

The mean IcAml of the apex of the hiatus Avas found to be the lower 
third of the fourth saci’al Amrtebral body. In 38.4 per cent of the cases 
the apex Avas at a leA'el eephalad to the mean Aidth the highest oewr- 
ring at the joint betAveen the second and third sacral Amrtebrae. (Fig. 
2, broken lines.) 
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Distance Between Dural Sac and Apex of Hiatus Sacralis 

The point of termination of the dural sac occurred betAveen the levels 
of the middle of the first and the middle of the third sacral Amrtebrju 
bodies. The mean point Avas the middle third of the body of the second 
sacral vertebra. Of the 56 sacra studied, the termination of the dura 
Avas at a level cephalad to the mean in 37.5 per cent and caudad in 46.4 
per cent. In no case Avas there obseiwed a partition, fenestrated or 
othei'AAdse, extending betAveen the doi'sal surface of the dura and the 
dorsal Avail of the A'^ertebral canal. HoweA^er, the dura in one of the 
tAVO bodies in Avhich the solution entered the subarachnoid space Avas 
quite tightly adherent to the dorsal bony Avail of the canal in the sacram. 



Fig. 2. — Levels of the inferior extent of the dural sac (solid lines) and of tlie apex 
of the hiatus of the sacral canal (broken lines). 


The same 53 cases used in determining the size of the hiatus (in the 
recent state) afforded measurements of the distance betAveen the apex 
of the hiatus and the termination of the dural sac before and after 
skeletonization. There Avas no significant difference betAveen measure- 
ments made under these tAvo conditions. The mean distance Avas 47.4 
mm. on the cleaned bones Avith a range of 19 to 75 mm. A summary 
of the measurements is gWen in Table III. 

Thus, it may be seen that there Avas 42 per cent of the eases Avith 
a shorter distance betAveen the apex of the hiatus and the dural sac 
than the mean distance. 

A diagrammatic representation of the inferior limit of the dural sac 
and of the superior limit of the apex of the hiatus is made in Fig. 2. 
A correlation betAveen the level uf the apex (the superior limit at Avh'ich 
the needle might be passed into the sacral canal) and the distance 
Irom the apex to the dural sac Avas not obtained. 
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Table m. Incidence of the Distances Between the Apex op the Hiatus and 
THE Lower Extent of the Dural Sac; Percentage Incidence op the Mean 
AND OP Those Distances Shorter and Longer Than the Mean 


DISTANCE IN JIM. 

NUMBER OF BODIES 

PER CENT 

16 to 20 

1 


21 to 25 

1 


26 to 30 

5 


31 to 35 

5 

42.0 

36 to 40 

3 


41 to 45 

7 


46 to 50 

12 

22.0 

51 to 55 

5 


56 to 60 

5 


61 to 65 

2 

36.0 

66 to 70 

3 


71 to 75 

4 


Total 

53 

100.0 


Discussion 

The levels reached by a given amount of solution injected into the 
epidural space through the sacral hiatus of embalmed cadavers were 
found to vary throughout the extent of the column. Similar findings 
were obtained by Thompson® and by Grodinsky and Besf who have 
experimented on the embalmed cadaver. The reports on fresh bodies 
by Shaw/ Farr® and Elliott® indicate that the levels reached were 
proportionate to the amount of solution injected. Brenner’s report® 
is the exception, if his material is correctly assumed to be embalmed 
cadavers ; he found the level to be determined by the amount of solu- 
tion injected. The results may be summarized as follows : 


AUTHOR 

DATE 

NUM- 

BER 

OP 

BODIES 

vSTATE 

OF MA- 
TERIAL 

POSITION 

TISIE OP 
INJECTION 

AMOUNT 

INJECTED 

level 
reached 
pkoportio.v- 
ATE TO 
amount! 

Thompson 

1917 

30 

Embalmed 

? 

? 

30 c.c. 

No 

Brenner 

1924 

? 

Embalmed ? 

? 

? 

20 to 120 C.C. 

Yes 

Shaw 

1926 

11 

Eresh 

? 

5' min. after 
death 

15 to 17 c.c. 

Yes 

Parr 

1926 

2 

Fresh 

"Lateral- 
horizontal ’ ’ 

12 hrs. after 
death 

30 to 118 c.c. 

Yes 

Elliott 

1926 

8 

Fresh 

? 

3 to 6 hrs. 
after death 

30 to 120 c.c. 

Yes 



1 

Living 

0 

» 



Yes 

Grodinsky 
and Best 

1929 

12 

Embalmed 

Prone; 3 with 
head raised 

0 

r 

30 to 100 c.c. 

No 

Present 

study 

1944 

52 

Embalmed 

36 prone 

16 lateral-to- 
supine 

More than 30 
da 3 's after 
death 

30 c.c. 

No 



3 

Embalmed 

Prone 

More than 30 

60 c.c. 

No 


days after 
deatli 




LANIER, ET AL. : 


CAUDAL ANALGESIA 


639 


It would be of value to have reports ou a larger series of fresb bodies 
and on the living for comparison witli levels reached in the embalmed 
cadaver. 

Farr^ states that "... the position in which the patient is placed 
during, or directly after, the injection may have some bearing on the 
results." It is suggested by these cadaver experiments that the posi- 
tion of the body at the time of injection may contribute to the deter- 
mination of the level reached. In the prone position there was some 
tendency for the solution to travel no farther than the lumbar or lower 
thoracic region whereas in the lateral-to-supine position the dye tended 
to reach the upper thoracic region. However, the solution reached 
the level of the foramen magnum twice as frequently when the body 
Avas prone as Avhen it Avas lateral and then turned supine. It is un- 
fortunate that of all the inAmstigators only Grodinsky and Best' haA'e 
considered different j)Ositions of the body. They placed all the eada- 
A^ers prone and for three the head Avas raised ; no differences resulting 
from the Amried positions Avere pointed out. Obseiwations of the solu- 
tion under the fluoroscope shoAved that it traveled quickly and reached 
its superior level immediately. Thus, it Avould be accurate to consider 
the "lateral-to-supine" position as “lateral," for after the body Avas 
turned supine there Avas no apparent alteration in the height reached 
by the solution. 

It Avas of interest that in the tAvo bodies Aidiose dura Avas punctured, 
the solution m the epidural space reached the level of the foramen 
magnum. The obAdous explanation of the solution being deposited in 
both the subarachnoid and epidural spaces is supplied by the needle 
AA'hich has an opening not only at the tip but also in the Aimll close to 
the tip. Presumably the tip of the needle had just pierced the dura, 
Avhereas the opening in the Avail of the needle alloAved fluid to escape 
into the epidural space. This is evidence that an amount of solution 
smaller than 30 c.e. can easily ti'avel to the IcAml of the foramen mag- 
num in the embalmed cadaver. 

The mean measurements of the hiatus of the sacral canal Avere not 
significantly different before and after skeletonization. As might be 
e.xpected the measurements taken on the sacra in the recent state are 
someAvhat smaller than those taken after skeletonization excepting the 
one of the length of the hiatus. This may be explained by the fact 
that it is not ahvays possible to determine on sacra in the recent state 
tile exact level of the base of the hiatus. The strong, dense superficial 
posterior sacrococej'geal ligaments may simulate elongated sacral cornua 
and tlius the level of the base of the hiatus can be interpreted to be 
too far eaudad Avith the resultant increase in length ; this was the con- 
dition in several cases of this series. The means of the skeletonized 


sacra are slightly greater than those reported by Trotter and Letter- 


maip’ but the differences are expectedly insignificant since the source 
of the material and the method of preparation Avere the same for botli 
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studies. The mean level of the apex is at the lower third of the fourth 
sacral body but in 38.4 per cent of the series it lies at a level eephalad 
■to this plane. If the needle should be inserted at the apex there is 
increased danger of puncturing the dural sac. Earlier reports®’ have 
presented even higher percentages. 

The inferior extent of the dural sac is generally described as occur- 
ring at the level of the second sacral vertebra.^^"^® In this series of 
cadavers the mean level was at the middle thii’d of the second sacral 
vertebra. Brenner® examined the termination of the dural sac but did 
not tabulate his results or state the number of sacra examined. Thomp- 
son® listed the level of termination in 14 cases; of these, three were 
between the bodies of the second and third sacral vertebrae and four 
at the level of the body of the third sacral vertebra. In the 12 cada- 
vers examined by Grodinsky and BesG the dural sac ended at the level 
of either the first or second sacral A’ertebra. In the 56 eases of the 
present study the termination of the dural sac was caudad to the level 
of the body of the second sacral I’ertebra in 28.6 per cent or’ 16 eases. 
However, the level of the termination of the dui’al sac is significant in 
the administration of continuous caudal analgesia chiefly in its prox- 
imity to the level of the apex of the hiatus of the sacral canal. Since 
the apex of the hiatus was found to be eephalad to the mean (lower 
third of fourth sacral body) in more than one-third of the cadavers 
and the dural sac extended caudad to the mean (middle third of sec- 
ond sacral body) in almost one-half of the series, the distance between 
the two was I’^ery much reduced over that classically described. 

The mean distance between the apex of the hiatus sacralis and the 
tei’mination of the dural sac was 47.4 mm. Two different lengths of 
needles are recommended for use clinically, a 3 inch (76 mm.) and a 
21/2 inch (63 mm.) needle. If allowance of 10 mm., ivhich may be con- 
sidered average, is made for skin and subcutaneous tissue there is left 
a 66 mm. or 53 mm. length of needle to lie in the canal. The distance 
between the apex and the dural sac ivas less than 66 mm. in 86.8 per 
cent or 46 of the 53 cases and less than 53 mm. in at least 64.2 per cent 
or 34 cases. From this the importance is seen of the step in the pro- 
cedure which instructs one to depress the hub of the needle after its 
tip enters the canal but before the full length of its shaft is driven in. 
Thus, the point is eleimted so that it may approximate the dorsal wall 
of the sacral canal and thereby aimid the dura ivhich is adherent to 
the A’entral but usually free from the dorsal irall. 

Summary 

1. Experimental and anatomical studies pertaining to continuous 
caudal analgesia ivere carried out on 56 embalmed cadaimrs. 

2. Levels reached by a constant amount of combined solution in- 
jected into the epidural space through the hiatus of the sacral canal 
A'aried throughout the extent of the column. These results compared 
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favorably with the results of others who have utilized embalmed cada- 
vers but did not agree with the findings obtained by "workers "who in- 
jected fresh cadavers. 

3. Measurements of the dimensions of the hiatus canalis saeralis 
were not significantly different before and after skeletonization. 

4. The mean level of the apex of the hiatus was found to be the 
lower third of the body of the fourth sacral vertebra. In 38.4 per cent 
the level was cephalad to the mean. 

5. The mean level of the termination of the dural sac was the middle 
third of the body of the second sacral vertebra ; in 46.4 per cent of the 
bodies examined it extended eaudad to this level. 

6. The mean distance between the apex of the hiatus canalis saeralis 
and the inferior extent of the dural sac was 47.4 mm. ; in 42 per cent 
of the cases the distance was less than the mean. In S6.8 per cent the 
lower limit of the dura could have been reached by the 3 inch needle; 
in 64.2 per cent by the 214 inch needle (after allowing 10 mm. for skin 
and subcutaneous tissue). 


References 

1. Edwards, tValdo B., and Hingson, Kobert A.: Continuous Caudal Anesthesia 

in Obstetrics, Am. J. Surg. 57: 459-461, 1942. 

2. Edwards, 'Waldo B., and Hingson, Eobert A.: The Present Status of Con- 

tinuous Caudal Analgesia in Obstetrics, Bull. New York Acad. jUed. 19: 
507-518, 1943. 

3. Farr, Eobert Emmett: Sacral Anesthesia, Arch. Surg. 12: 715-726, 1926. 

4. Shaw, E. Clay: Epidural Anesthesia for Perineal Prostatectomy; An Ex- 

perimental and Clinical Study With Eeport of 100 Consecutive Cases, 
J. Urol. 15: 219-264, 1926. 

0 , Elliott, David C.: X-Eay Studies on Caudal Anesthesia and the Intravenous 
Absorption of Substances Injected into the Sacral Canal, Am. J. Surg. 40: 
139-140, 1926. 

6. Brenner, Edward C.: Sacral Anesthesia, Ann. Surg. 79: llS-123, 1924. 

7. Grodinsk}', klanuel, and Best, E. Eussell: Sacral Anesthesia; An Experi- 

mental and Clinical Study, J. Urol. 22: 187-212, 1929. 

8. Thompson, James E.: An Anatomical and Experimental Study of Sacral An- 

aesthesia, Ann. Surg. 66: 718-727, 1917. 

9. Trotter, klildred, and Letterman, Gordon S.; Variations of the Female Sac- 

rum; Their Significance in Continuous Caudal Anesthesia, Surg., Gjmec. 
& Obst. (In press.) 

10. Letterman, Gordon S., and Trotter, Mildred; Variations of the Male Sacrum: 

Their Significance in Caudal Analgesia, Surg., Gynec. & Obst. (In press.) 

11. Hingson. Robert A., and Edwards, Waldo B.: Continuous Caudal Analgesia, 

J. A. M. A. 123; 538-546, 1943. 

12. Terrj-, Eobert J.: The Clavicle of the American Negro, Am. .1. Phvs. 

Anthropol. 16: 351-380, 1932. 

13. Huber, G. Carl: In Picrsol’s Human Anatomy, 9 ed., Philadelphia, 1936, Vol. 

1, p. 1022, J. B. Lippincott Company. 

14. Larsell, Olof: The Nervous Sy.stem. ^Morris’ Human Anatomy. 10 ed.. Phila- 

delphia, 1942, Section VIII, p. 1026, The Blakiston Company. 

15. Eanson, Stephen Walter: The Anatomy of the Nervous System, 6 ed., Phila- 

_ delphia, 1942, p. 77, W. B. Saunders Company. 

16. Eioch, David McK.: Neurology in Gray’s Anatomy of the Human Bodv 

24 ed., Philadelphia, 1942, p. 893, Lea and Fcbiger. ' ' ’ 



THE TREATMENT OF PROTHROMBINOPENIA WITH 
A WATER-SOLUBLE MENADIONE 


M-D., PXC.P, Haeeb M. Bab.nowii.z, M,D., 
.A.O.S, Philip Kavetsky, M.D, M. J. Greene, M.D., and 
Elsie Kaye, B.S., Brooklyn, N. Y. 

(From the Ohstetnc, Pediatric and Laboratory Divisions Beth El Bospital ) 


p OTENTIAL danger of liemorrliage in the newborn infant has long 

I m determination of its cause has until recently 

baffled investigations. 

Quick and Grossman^ reported that, witli recognition of prothrombin 
eficieney as a cause of hemorrhage and discovery that vitamin K is 
essen la or synthesis of prothrombin, came a new approach to stud.y 
and control of hemorrhagic disease of the newborn infant. 

Quantitative determination of blood prothrombin in newborn infants 
ly ^ s method shows that, at birth, blood prothrombin is relative!}" 
ngh, about 60 to 75 per cent of the normal adult value. Soon after 
ni 1 , mwe\ei, blood prothrombin decreases sometimes to a very low 
eve , lothrombin is lowest on the first day, higher during the second 
an 1 etui ns to normal after the third day. Many of our eases, as shown 
by the charts, did not return to normal until after the fifth or seventh 
ay. All the eases, however, with appropriate treatment retumed to 
normal by time of discharge on the tenth day. 

Piothiombinopenia may occur with or without jaundice and ivith or 
ivi lout leeding.^ There is no definite relationship between the degree 
01 Illation of icterus and prothrombin deficiency. However, pro- 
t uombin levels approaching dangerous conditions are encountered 
most frequently in jaundiced patients. 

M hen the prothrombin time was above 18 seconds in our series (Quick 
method) the infants invariably became jaundiced on the third day. In 
oimer years the explanation of this onset of icterus was that it was 
puiely hemolytic, a result of the reduction of the polycythemia of the 
fetus ivith the production of bilirubin more rapidly than the liver is 
able to excrete it. HowcA^er, Salmon and Richman^ state that, if this 
IS the only factor, there should be some demonstrable relationship be- 
tween the degree of blood destruction and the degi'ce of hyper- 
ilirubinemia. Not all investigators have found this to be true. 
Investigations of changes in the erythrocyte fragility seen during the 
neonatal period have shown results to be at variance. 

Physiologic icterus of the newborn infant, in so far as is Icnomi, in 
no way impairs the health or Avell-being of the infant and is seen so 
lequently as to be looked upon as a normal occurrence. Howevei', this 
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finding lias been the subject of considerable investigation,, not so mncb 
for its own importance, as for the possibility that it might reflect certain 
other important physiologic changes of the neonatal period. 

Whatever the significance may be, we found that a great many in- 
fants developed icterus on the seventh day whose mothers gave a history 
of having had either gallbladder disease, diarrhea or colitis. Tliis may 
give ns a cine as to what method of treatment should be followed before 
the mother is delivered and what to expect in the way of newborn 
phenomena. 

Adoption of early diagnostic laboratory methods at the time of de- 
livery will, in many eases, reward the vigilant obstetrician. Indeed, 
such procedures instituted at onr hospital during this study more than 
donbl.y rewarded the staff members in seeing many of their cases saved 
from certain death. 

Ross and Malloy,^ Rnssell and Page,’* McCreedy, et al.-^ report ep 
cellent resnlts with the nse of vitamin K in raising the prothrombin 
levels and decreasing the incidence of spontaneous hemorrhage in their 
series. 

Fitzgerald and Webster® have found that the normal depression of 
the prothroinliin level, which occurs from the second to the fifth day 
after birth, is much greater when baihitnrate analgesics are used during 
labor. They believe that administration of vitamin K to the mother 
during labor will prevent this further depression and lower the incidence 
of hemorrhage of the newborn infant, and that vitamin K should, there- 
fore, be given when barbiturate analgesics are used. 

Finally, Clifford et al." recommended that vitamin K be universally 
used to prevent the hypoprothrombinemia of the newborn and thereby 
protect the infant during any possible period of trauma, asphyxia, sepsis 
or othei’ hazards. They favor administration of vitamin K to the mother, 
although they state that “to provide eveiy possible protection in the 
light of our present Imowledge and experience, every newborn baby 
could well be given vitamin K at birth Avhether or not there has been 
previous maternal administration.” 

One of our aims in making this study was to determine the value of 
a synthetic vitamin K, without the administration of bile, for obviously 
we could not give the newborn infant any medicinal bile. It had to be 
of necessity a water-soluble (injectable) vitamin K, or “menadione,” 
in ampoule form to be given by intramuscular injection. Then a tablet 
without medicinal bile to the mother. 

The results of our investigations are herein ])resentcd. The ])eriod 
of observation ran for six months, August, 1943, through January, 1944. 

Qlinical Material 

Maternity patients admitted to the Mcnorah Pavilion of the Bcth-El 
Hospital, ancl their infants in the nurseries. The patients were both 
private and service. They wore predominately primiparas. The birth 
weight and weight curve did not differ from the average. Tlie maioritv 
wore artificially fed. 
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A suitable water-soluble menadione preparation was sought and 
several were chosen ivith which to start this series. It was found, how- 
ever, upon investigation, that these water-soluble preparations were of 
different strengths. Harrow® states that all of these synthetic vitamin 
K active preparations have greater potency than natural vitamin K and, 
of these, menadione is the most potent. On a basis of standard units 
per milligram, menadione rates 1,000 standard units while natural vita- 
min K rates 300 standard units. Ranking in jiotency between these two 
substances, there were several sjmthetie vitamin K active preparations 
but none of them were as potent as menadione. Menadione, itself, is oil- 
soluble and can only be administered effectively in eases of biliaiy defi- 
ciency and obstructive jaundice ivith the supplementary administration 
of bile salts. Further, oil solutions are more slowly absorbed bj" the tis- 
sues than a water-soluble preparation. It was found, however, that sev- 
eral preparations of water-soluble menadione were either being marketed 
or in a state of clinical experimentation and it was decided to try several 
of these in the following tests. 

Because most of these substances produced irritation and pain after 
injection, only one of these was retained. This was an aqueous solution 
of menadione and sodium salic.ylate to which metycaine (Lilly) had been 
added. This product"' contained one milligram of menadione per c.c. 
(1,000 standard units vitamin K activity) and was also available in 
tablet form, each tablet containing % milligram of menadione (500 
standard units vitamin K activity). 

Methods 

The blood specimens were taken, at the time of delivery, from both 
the mother and the infant. The fortuitous coincidence that a quantita- 
tive method for determining prothrombin was developed, almost simul- 
taneously with discovery of vitamin K, gave impetus to study of blood 
coagulation. These studies have solved the problem of controlling 
certain tjqies of hemorrhage and have given a rational explanation to the 
blood clotting mechanism. The simplest concept of coagulation was 
proposed by Jlorawitz. According to his theor 3 % which is now widel.v 
accepted, prothrombin, thromboplastin and calcium interact to form 
thrombin and this latter agent reacts with the fibrinogen of the 
blood, changing it to fibrin. 

Tlius, onl 3 ^ four sulistanees are required for coagulation. Since cal- 
cium and fibrinogen are veiy rarel.v responsible for anj”- demonstrable 
change in the coagulation process, onlj^ prothrombin and thrombo- 
plastin remain as faetoi’s potentially instrumental in causing disturb- 
ance in blood clotting. 

Prothrombin occurs onl}^ in plasma and is closeH associated with the 
proteins. Thromboplastin is widelj' distributed in the bodj’', but is 
intracellular and becomes available only when the cells are ruptured. 
The amount of prothrombin available, in the blood, to plaj' a part m 
coagulation, is diminished in the absence of vitamin K. 

Quantitative determination of blood prothrombin is indispensable as 
a guide to therapj* of prothrombopenie hemorrhage. Our laboratory 
used a slight modification of Quick’s method. We used 4.5 c.c. of fresh 
venous blood with 0.5 c.c. of sodium oxalate. This Avas centrifuged. 
Then 0.1 c.c. of the plasma Avas mixed AA'ith 0.1 c.c. of thromboplastin 

•Acluinone, supplied by Ernst EischofT Company, Inc., Ivorj'ton, Conn. 
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Table I. Patients Dib Not Receive Any Vitamin K on Abmission ^Controls) 


CASE 

NO. 

PROTHROMBIN 
' PATIENT TIME 

(SEC.) 

TIME 

LABOR 

REiLIPvKS 

1. 

J. K. 
Para o, 
age 24 

grav. i, 

18 

38' 55" 

Manual rotation and midforceps de- 
livery of a living female child. 
Patient developed post-partum 
psychoses. 

2 . 

H. P. 
Para o, 
age 21 

grav. i, 

24 

3' 10" 

Spontaneous delivery of a living 
male child. 

3. 

H. S. 

Para o, 
age 19 

grav. i, 

20 

23' 20" 

Low forceps delivery of a living 
male child. 

4. 

C. G. 

Para o, 
age 24 

grav. i, 

19 

2' 55" 

Spontaneous delivery of a living 
male child. Mother a cardiac. 

5. 

E. G. 


26 

10' 10" 

Spontaneous delivery of a living 
female child. 

(5. 

H. B. 


21 

4' 57" 

Spontaneous delivery of a living 
male child. Baby became slightly 
jaundiced on the seventh day. 

7. 

G. T. 


25 

28' 45" 

Low forceps deliver}- of a living 
child. 

8. 

L. R. 


25 

8' 30" 

Low forceps delivery of a living 
child. 

9. 

J. A. 

Para o, 
age 22 

grav. i, 

18 

13' 45" 

Low forceps delivery of a Ih-ing 
female cliild. 

10. 

S. 

Para o, 
age 28 

grav. i, 

24 

10' 30" 

Low forceps delivery of a living 
female child. 

11. 

K. 


26 

17' 5" 

Spontaneous delivery of a living 
child. 

12. 

J. P. 

Age 29 


30 

13' 58" 

Low forceps delivery of a living im- 
mature female Mongoloid. “Weight 
4 pounds 14 ounces. Height 18 
inches. 

13. 

A. M. 


24 

7' 10" 

Spontaneous delivery of a living 
female child. 

14. 

R. P. 


28 

12' 45" 

Spontaneous delivery of a living 
female child. 

15. 

S. G. 


29 

5r 59" 

Spontaneous delivery of a living 
female child. 

IG. 

A. S. 


25 

S' 16" 

Spontaneous delivery of a living 
male. 

17. 

J. K. 


25 

30' 15" 

Spontaneous delivery of a living 
female. 

IS. 

H. L. 


35 

14' 

Spontaneous deliverv of a livincr 
male. 

19. 

H. M. 


18 

22' 48" 

Low forceps — living child. 

20. 

E. R. 


24 

15' 20" 

Spontaneous deliver}- of a living 
male. 

21. 

P. S. 


27 

S' 9" 

Spontaneous deliverv of a livintr 
male. 


G. 


36 

10' 41" 

Spontaneous delivery— mtile. (Babv 
e.xpired.) Born Oct, 13. read- 
mitted on Nov. 12, died Nov. 12, 
1943. ' 






Diagnosis : Bronchopneumonia, 
deliydration. 
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and quiekljr added 0.1 c.e. of calcium chloride and watched for the begin- 
ning of the clot. Nonnal is between 10 to 13 seconds. The control was 
blood from a normal (nonjaundiced) person. 

All solutions must be tested before each test and the thromboplastin 
must always be in ice or kept at freezing temperature. The time from 
the addition of calcium to the formation of a clot is recorded with a 
stop watch. 

Table II. Newborn Infants of Mothers Who Did Not Receive MENADioNEt 

(Controls) 


BABY 

jiother 's cord 
PRO- PRO- 

THROMBIN THROMBIN 

1st 

DAY 

PRO. 

(SEC.) 

3rd 

DAY 

PRO. 

(SEC.) 

5th 

DAY 

7th 

DAY 

REMARKS 


TIME 

(SEC.) 

TIME 

(SEC.) 

(SEC.) 

(sec.) 


K. 

IS 

20 

28 

30 

21 

17 

Slight jaundice. 

I'. 

24 

18 

18 


19 

19 

Icteric tinge. 

». 

20 

22 

41 

55* 

20* 

14 

Marked jaundice 
3rd day. 


19 

19 

18 

34 

38* 

26 

Slight jaundice. 

s 

26 

27 

38* 

IS 

20 

18 

Skin clear. 

B. 

21 

19 

15 

20 


35 

Jaundiced. 7th 








day. 

T. 

25 


21 

26 

18 


Skin clear. 

E. 

25 

53 

53* 

38* 

30* 

24 

Moderate 

jaundice. 

A. 

18 


19 

IS 

25 

24 

Clear. 

W. 

24 

17 

IS 

21 

20 

18 

Clear. 

K. 

26 


20 

20 

30 

27 

Slight icteric 
tinge. 

P. 

30 

27 

20 

23 

33* 

23 

Infant died. 9th 








day. 

M. 

24 


20 

22 

32 

22 

Clear. 

P. 

28 


28 

07* (2) 

38* 

18 

Moderate 

jaundice. 

G. 

29 


35 

27* 

23 

20 


S. 

25 

28 

21 

24 

34* 

22 

Skin clear. 

K. 

25 

21 

27 

30* 

22 

24 

Slight icteric 








tinge. 



24 


25 

38 

22 

Skin clear. 

im 


19 

18 

18 

18 

•* 

Skin clear. 

MB 

24 

18 

20 


27 

23 

Slight jaundice. 

3 

27 

23 

30 

24 

35 

26 

Slun clear. 

G. 36 55 62* 

(Aquinone injection started on flftli day. Other 
preparation used previously.) 

58* 38* 

water-soluble 

Marked jaundice. 


•Ampoules aquinone (menadione) administered to infant after birth for the safety 
of the newborn. 


fDetailed list of the newborn infants from mothers in Table II who didn't receive 
Vitamin K. Vitamin K by ampoule was given only when the prothrombin was pro- 
longed, % c.c. in each arm intramuscularly. 


In Table V, including mothers and newborn infants, we attempted to 
determine what significance previous history of eitlier gall-bladder 
disease, colitis, diarrhea, or pi’olonged medication had on the pro- 
thrombin time. We also took blood smears on all the newborn infants. 
This point oecurred to us after the loss of Case 6 (Table III). Sur- 
prisingly we picked up a case (13), a woman, 31 years of age, who had 
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Table III. Cases Given One T.\blet Menadione Treatment by ISIouth After 
Onset of Labor — on Hospital Admission 



mother's 

CORD 




case 

no. 

PRO- pro- 

patient thrombin thrombin 
time time 

(SEC.) (sec.) 

TIME 

LABOR 

REMARKS 


1. 

G. V. 

Para i, grav. ii, 
age 28 

14 


25' 25" 

Low forceps delivery of a 
living male child. Prenatal 
period normal. 

2. 

T. C. 

Para i, grav. ii 
age 29 

16 


5' 43" 

Low forceps delivery of a 
living female child. Prenatal 
period normal. 

3. 

K. F. 

Para i, grav. ii, 
age 28 

15 


4’ 10" 

Spontaneous delivery 
living female child. 

of a 

4. 

J. V. 

Para i, grav. ii, 
age 29 

17 


3' 15" 

Spontaneous delivery 
living female child. 

of a 

5, 

M. H. 

Para ii, grav. 
iii, age 25 

17 


3' 48" 

Spontaneous delivery 
living male child. 

of a 

6. 

L. S. 

Para o, grav. i, 
age 24 

Go 

87 

6' 5" 

Manual rotation and midfor- 
eeps delivery of a living 
male child. Infant had con- 
genital atelectasis and 

erythroblastosis at birth. 

Baby expired within a few 
hours. 

7. 

H. 0. 

Para i, grav. ii, 
age 25 

15 


20' 40" 

Spontaneous delivery 
living male child. 

of a 

8. 

S. G.' 

Para i, grav. ii, 
age 21 

18 


10' 15" 

Low forceps delivery 
living female child. ' 

of a 

9. 

M. M. 

Para i, grav. iii, 
age 34 

Premature due 
October 9tli 

46 

66 

13' 5" 

History of one stillborn and 
one miscarriage. Bleeding 

on admission. Tabs. H of 
aquinone given. Sponta- 

neous delivery of a living 
premature — male. IVeight 3 
pounds 6 ounces. 

10. 

A. L. 

Para i, grav. iii, 
age 31 

17 


4' 55" 

Spontaneous delivery 
living female child. 

of a 

11. 

A. L. 

Para o, grav. i, 
age 20 

15 


ir 20" 

Spontaneous delivery 
Ih-ing male child. 

of a 

12. 

B. H. 

Para i, grav. ii, 
age 26 

13 


6' 37" 

Spontaneous delivery 
living female child. 

of a 

13. 

Y. P. 

Para i, grav. ii 
age 21 

16 

> 


7' 40" 

Spontaneous delivery 
living female child.' 

of a 

14. 

B. S. 

16 


12' 58" 

Spontaneous delivery 
living cliild. 

of a 

15. 

M. H. 

17 


8' 40" 

Low forceps delivery 
living child. 

of a 

16. 

■ M. F. 

17 


13' 40" 

Low forceps delivery 
living cliild. 

of a 
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Table III — Cont’d 




MOTHER 'S 

CORD 



■ ■ 

CASE 

NO. 


PRO- 

PRO- 

REMARKS 

LABOR 



PATIENT 

thrombin 

THROMBIN 




TIME 

(SEC.) 

TIME 

(SEC.) 



17. 

D. K. 

13 


Spontaneous delivery 
living child. , 

of 

a 

18. 

T. B. 

lo 


Low forceps delivery 
living child. 

of 

. ^ 

19. 

M. S. 

16 


Spontaneous delivery 
living child. 

of 

a 

20. 

S. B. 

14 


Low forceps delivery 
living child. 

of 

a 

21. 

B. W. 

20 


Low forceps delivery 
living child. 

of 

a 

22. 

B. La E. 

16 


Low forceps deliA'ery 
living child. 

of 

a 

23. 

M. 

14 


Low forceps. Male. 



24. 

P. K. 

13 


Male. 



25. 

P. E. 



Male. 



20. 

N. P. 

24 


Born Oct. 6, expired 
Diagnosis: Diarrhea 
newborn. Female. 

Oct. 9. 
of the 

27. 

E. S. 

15 


Male. 



28. 

E. P. 

15 


Female. 



29. 

I. B. 

10 


Female. 



30. 

A. P. 

18 


Baby premature. 



31. 

A. C, 

13 


Living male child. 



32. 

S. S. 

14 


Living male child. 



33. 

E. L. 

13 


Living child. 



34. 

E. S. II. 

16 


Living child. 



35. 

E. E. 

15 


Living female child. 




Note ; In Table III all cases with exception of cases G and 9 showed a prothrombin 
time within normal limitations. 


Case G : The high prothrombin time of both mother and infant was a clue to 
hemorrhagic disease in the newborn. Infant died within a few hours of dehverj. 
Diagnosis of erythroblastosis was made on smear taken at time of delivery, anu 
marked secondarj' anemia, R.B.C. below 2 million. 

Case 9: Premature was given adequate doses of vitamin K and was discharged 
in good condition when infant weighed approximately six pounds. 


a eliolecysteetomy done. Her infant Avas born in a pool of yelloAV" stained 
ainniotie fluid; blood smear onl}^ 2 nucleated cells; expired 16 flours 
after delivery; protlirombin time 30 seconds. Tflis At'as a prit^ate case 
and no treatment Aims giA^en. 

Contrast tflis record Avitli Case 10, male neAA'born infant AAutfl 58 seconds 
protlirombin. Smear sfloAved 60 nucleated cells. Tflis infant liad im- 
mediate sjTitlietic vitamin K tlierapy and made an uneA^entful recoverjL 
Tfle same result Avas obtained in Case 18. Here, too, a high protlirombin 
time Avas found. Adequate doses of sjnithetic vitamin K brouglit the 
protlirombin doAAm to AAutliin normal limits. 

Altflougfl tfle original intention of tlie authors Avas to folloAV through 
tfle A'alue of synthetic Autamin K AA'itliout the use of bile salts on both 
tlie mother and tlie infant, the pro.ioct deATloped into determining a 
technique in tfle early diagnosis of eiythroblastosis as a side issue. 
vSeveral cases sfloAved unusual high prothrombin time and a feAV had a 
concomitant increase in nucleated cells. One such ease shoAA'ed as high 
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, Table IV. Cases 


Had Menadione, Blood Taken Froai Maternlal Side 
OF Cord and B.vbt's Side 


CASE 

NO. 

patient 

PROTHROMBIN 

TIME 

(SEC.) 

PwEM/VRKS 

1. 

F. L. 

15 

Spontaneous delivery. 


Baby L. 

20 

Slight jaundice on 7tb day. 

2, 

E. B. 

IG 



Baby E. 

22 

Slight jaundice on 7th day. 

3. 

L. P. 

13 



Baby P. 

IS 

Skin clear. 

4. 

M. F. 

15 



Baby F. 

19 

Skin clear. 

5- 

S. 

15 


• 

Baby S. 

19 

Readmitted to children’s pa- 
vilion. Died 10 days after 
discharge from hospital. 
Diagnosis : Diarrhea of 

newborn. Bronchopneu- 
monia. 

6. 

G. 

14 


|MBi 



Skin clear. 





■[HI 


IS 

Skin dear. 



15 



Baby P. 

19 

Slight jaundice. 

9. 

S. 

15 



Baby S. 

17 

Skin clear. 

10. 

G. 

14 



Baby G. 

21 

Slight icteric tinge. 

11, 

P. 

15 



Baby P. 

16 

Skin clear. 

12. 

M. E. 

14 



Baby E. 

19 

Slightly icteric. 

13. 

B. B. 

IG 



Baby B. 


Skin clear. 


as 3:1 nucleated cells to white cells. This case (Golub) is herein given 
in detail. We are eonvineed that the earlj’- diagnosis, the transfusion 
of Rh negative blood, and giving synthetic vitamin K ivithin three hours 
after diagnosis, Avere instinmental in saAung the life of the newborn in- 
fant. 

Recently, ive discovered another case at the Brooldjni Women’s Hos- 
pital, a 1-day-old infant (Belkin). Blood count: E.B.O. 1,500,000; nu- 
Geated cells 218 to 100 white cells, which after several transfusions of 
Rh negative blood and aquinone, then slioived 3,500,000 R.B.C. and 2 
per cent nucleated cells. Tlie transfusion, plus daily intramuscular in- 
jections of Autamin K, turned the tide in this neAvborn infant. 

Case History 

Baby G. (female), birth Aveight, 7 pounds 11 ounces. 

October 27, 1943 . — The baby was admitted to the nurseiy, markedly 
jaundiced and showed some cyanosis around the lips. Within two hours 
after admission a blood smear shou-ed 300 nucleated red cells to 100 
V'hite cells. 








Chronic Illness or Medication 
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Transfusion was ordered and gh-en within two liours of admission, 
60 c.c. of Rh negative blood into the scalp vein. Prothrombin time was 
72 seconds Quick method, normal 12 seconds. 

Octohcr 28, 1943. — Cyanosis and airhunger still present. Marked 
icterus to the skin, sclera and fingerbeds. Prothrombin time Avas 120 
seconds Quick method, normal 13 seconds. 

Octohcr 29, 1943. — Complete blood count and smear taken — shoAved 
as f olloAVs : 

15.4 Cm. == 100% hemoglobin jllaerocytosis 3+ 

R.B.C. 2,500,000 Microcytosis 1+ 

W.B.C. 54,000 Polychromasia 3+ 

150 nucleated R.B.C. Target cells 2-t- 

Octoher 29, 1943. — Child Avas giA'en another transfusion, 60 c.c. Rh 
negative blood. 

October 30, 1943. — Sixtj'-five cubic centimeters Rh citrated Rh nega- 
tive blood again giA'en into scalp A’ein. Prothrombin time 54 seconds 
Quick method, normal 12 seconds. 

November 1, 1943. — Complete blood count shoAA-ed : 10.5 — 68% 
hemoglobin, R.B.C. 3,500,000, 8 nucleated and W.B.C. 9,000. 

There Avas a marked improvement noted in tlie child’s general con- 
dition. Icterus clearing. Child Avas given still another blood trans- 
fusion of 60 c.c. Rh uegatiA'e blood into a scalp Amin. Prothrombin 
time 29 seconds Quick method, normal 12 seconds. 

November 3, 1943. — Prothrombin time 19 seconds Quick method, nor- 
mal 13 seconds. Normal reactions ; Takes its feedings very well. Sldn 
clear. Vitamin K (synthetic) given, tAAUce daily during its stay in the 
hospital. Aqueous 1,000 units per dose (ampoule form) % c.c. in-’ 
jected into each arm. 

November 4, 1943 . — Blood of baby AA'as Rh negatiAm. 

November S, 1943 . — -On discharge baby’s Aveight AAms 8 pounds 13 
ounces, no icterus, ])lood AA-as Rh negatiAm. Final blood count AAms as 
folloAA's: 12 Gm. — 78% hemoglobin, R.B.C. 3,580,000, 2 nucleated, 
and W.B.C. 10,500. 

Final Votc.—Infant at home and is doing AAmll. 

Conclusions 

1. Procedure for taking prothrombin time, smear and red blood 
count at time of delh'ery is recommended as a safeguard to forestall 
hemorrhagic disease of the ueAvborn infant and eai’ly diagnosis of 
eiythroblastosis fetalis. 

2. Administration of Avater-soluble menadione in tablet or ampoule 
form Avithout bile salts proves satisfactory even in obstructhm jaundice. 
These cases Avill be reported in another paper noAv in preparation. 

3. We haAm found that intramuscular injections Avork more rapidly 
than tablets. In cases of excessWe bleeding befoi’e delivery, sjuithetie 
vitamin K clots the blood after a fcAV hours. 

4. Infants Avith hemorrhagic disease shoAA'ed marked prolonged pro- 
thrombin time. A cord blood at birth shoAvs a normal prothrombin time 
and a hypoprothrombinemia in the first three days of life. The hjqpo- 
prothrombinemia and associated hemorrhages in the neAA-born infant 
Avere effectiAmly prevented by the administration of 14 milligram Avater- 
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soluble menadione tablet to the mother, 48, 4 hours before delivery. 
Infants delivered from mothers ivithout menadione are adequatelj’’ pro- 
tected bj intramuscular injections of 1 milligram (1,000 units) within 
12 hours of delivery. 

5. No toxic effects noted from aquinone tablets or ampoules. There 
is no evidence of tissue damage in the intramuscular injection of the 
ampoule- and it was found that the water-soluble preparation is more 
quicldy absorbed than menadione in oil solution. This insures a more 
rapid response to the medication. The mothers reported a sense of 
smartness in the area of the injection for about five minutes and then 
the irritation disappears, and it is markedly less than injection of any 
other soluble synthetic, of which the patient realty feels considerable 
amount of pain for at least 24 to 36 hours. There is a slight induration 
of the tissue which eventually disappears without any untoward effects. 

6. Premature infants show a moderatety prolonged prothrombin time. 
One of our premature infants, suffering from asphyxia, showed marked 
prolongation of the prothrombin time. One milligram injected intra- 
muscularly shoAved a rapid rise of the prothrombin time in eight days. 
One premature, a bleeder, given one milligram intramuscularly, con- 
trolled the spontaneous bleeding. 

7. Intramuscular injections of 1 milligi-am (1,000 units) cause a 
rapid rise of the plasma prothrombin level of neAvborn infants Avith 
hypoprothrombinemia Avhether there is hemorrhagic tendency or no clin- 

' ical manifestation of the depressed prothrombin level. 

The therapeutic value of Avater-soluble menadione is established in 
hypoprothrombinemia and potential or actual hemorrhage of obstructive 
jaundice and the hemorrhagic diathesis of the neAvborn infant.® It is 
not indicated in the A^arious hemophilic or menoiThagic purpuras. 

Hypoprothrombinemia and associated hemorrhage in the neAvborn 
infant are effeetiAmly prevented by daily oral administration to the 
mother during her last feAV Aveeks in pregnancy. To insure adequate 
protection for the infant, vitamin K, or its synthetic equivalent, should 
be given promptly after liirth and for several days thereafter. Bleed- 
ing in hemorrhagic disease of the neAvborn infant is controlled Avithin 
eight hours. Intramuscular injections are preferable. No toxic effects 
from any large doses har^e cA-er been noted. 
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A STUDY OF THE USE OF DIETHYLSTILBESTROL IN 
INHIBITION AND SUPPRESSION OF LACTATION 

Lieutenant John W. Walsh, M.C., and William B. Stromjie, M.D., 

New York:, N. Y. 

(From the Deportment of Ohstetrics and Gynecology of Cornell University Medical 
College and the Mew Yorlc Hospital.) 

H ormonal therapy has gained progressive]}* wider clinical applica- 
tion in the past decade. In recent years such therapy has been 
placed on a more creditable and rational basis through the efforts of 
numerous woi'kers in both experimental and clinical investigation. New 
fields of usefulness of endocrine therapy are being developed; and one 
of these is the emplojnnent of estrogens, natural and synthetic, for 
inhibition and suppression of lactation in puerperal women. 

At the New York Lying-in Hospital, for the past ten years the routine 
generally adopted for the inhibition and suppression of lactation has 
been as folloivs : A tight hinder is applied to the breasts and ice bags 
and sedatives are used to alleviate pain; fluids are restricted to 1,500 
c.c. for three to four days and daily saline catharsis is urged. lU 
patients, including those receiving sulfonamide therapy, apparently are 
not good candidates for such a routine. Sucli patients, in the past, fre- 
quently received no speeiflc therapy, and it was the impression that their 
illnesses were unduly complicated by the additional burden, pain, and 
discomfort of engorged breasts. Our interest in the use of stilbestrol 
was stimulated by the enthusiasm of some writers and we were led to 
try it on a small group of patients. The results obtained in these few 
warranted further application of this method. As a survey of the 
literature failed to reveal many carefully controlled studies, we were 
prompted to conduct the present investigation. 

Historical Review 

Since Dodds and his co-workers, in 1937 and 1938, presented stil- 
bestrol and related compounds as therapeutic estrogens, there has been 
an extensive study of the drug and a rapid accumulation of reported 
material. A total of 1,715 clinical cases on the use of stilbestrol and its 
effect on lactation have been reported. In addition, well over one 
hundred additional cases employing testosterone and other drugs, in- 
cluding triphenylethylene, hexestrol and dinoestrol, have appeared in the 
literature. Considerable data are also available on biologic experimenta- 
tion in this fleld. 

The original investigations with synthetic preparations having- estro- 
genic actions were made on ovariectomized rats. Of the drugs studied, 
4-4' dihydroxy a fS diethylstilhestrol (stilbestrol) was found to be an 
effective potent substance. Studies by Foley and Watson in England, 
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and investigators in this country, elcarlj^ showed that lactation could 
be inhibited in rats by the administration of stilbestrol, as well as by 
estradiol or by testosterone. Further controlled animal experiments 
revealed changes in the pituitary glands and less distention of the 
mammary glands, yet with an increase of lactogenic substance in the 
blood titre. It would seem evident from a review of these and other 
studies that suppression of lactation probably is not obtained by sup- 
pression of the lactogenic hormone in the pituitary. The exact mecha- 
nism still remains unsolved. 

Early clinical reports were limited in scope, and were of value chiefly 
in pointing out the various indications and applications of the drug. 
Prom the outset, reports were uniformly optimistic concerning the use 
of stilbestrol for control of lactation and breast symptoms in those cases 
where bi’east feeding was not carried out. British authors demonstrated 
that different results were to be expected when the drug was administered 
prior to the onset of lactation as compared v,uth its administration after 
lactation had been established. Early reports were based on .small 
series of cases; more reeentlj'- extensive studies have appeared. Connally 
and his co-authors observed, along Avith uterine and endometrial clianges, 
the suppression of lactation in over 70 per cent of tlieir patients. The 
authors stated that none of the patients complained of engorged or pain- 
ful breasts. Shore recentl.Aj Muclde ’s study of seventy-five cases revealed 
that on a uniform plan of medication, breast engorgement was relieved 
in twenty-four to thirty-six hours and that lactation was effectively 
controlled. 

Several other articles recording fifty cases or more have been pub- 
lished. Clahr reported follow-up studies in a series of one hundred 
and tAventy eases. His best results in preventing lactation Avefe in a 
group of patients in Avhom the administration of sti]be.strol Avas con- 
tinued for more than tAvb Aveeks. AVhere tlie drug Avas given because of 
engorgement, relief of pain AA'as obtained Avithin tAventy-four hours in 
seventy-six per cent of cases. SteAAmrt and Pratt, using various endocrine 
preparations, concluded from a detailed study that inhibition of engorge- 
ment Avas not synonymous Avith inhibition of lactation ; the former AA^as 
achicAmd in all their cases AAdiile the latter Avas doubtfully obtained. 
Abarbanel and associates .studied controlled series of cases. In both 
control and stilbestrol treated groups nursing of the baby Avas con- 
tinued. But little comparative advantage Avas noted, eA'en in those 
cases recemng large daily doses of stilbestrol. Biddle and Kettel re- 
ported another controlled series. They found marked engorgement, so- 
called “failures,” in but seAmn of ninety -tAvo cases AA'hen the drug Avas 
started early ; AAdrereas, in their controls onlj’- tAAm of seventy-fiAm patients 
had no engorgement. 

In summary, it is evident that stilbestrol has real therapeutic advan- 
tages. But in AA’hat particular features it can be expected' to improAm 
our care of the post-paiium breast is not altogether clear. As might be 
expected, its use cannot obtain satisfactory results AA'hen suckling is 
continued. Many reirorts Avere of a general nature and based on impres- 
sions rather than on reliable .statistical data. It is unfortunate, too, that 
differentiation Avas irot alAA'ays made betAveen engor-gement, pain, and 
lactation in considering the results that Avere obtained. Overlooked 
Amriables in clinical studies often confuse the picture and tend to vitiate 
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the conclusions. In all, only two investigations Avere carried out AAdtli 
control series. 

Materials and Methods 

From NoA'^ember 1, 1942, to June 1, 1943, one linndred and ninety 
patients AA'ere studied in whom breast feeding Avas niidesirable. or con- 
traindicated for one or more reasons. (Table I.) 

Table I. Indications for Avoidance or Discontinuance of Lactation 


indication 

NUJCBEK 

OP CASES 

percentage 

Personal preference 

51 

33.4 

Dead l)ab3' 

30 

19.6 

Premature babi' and/or tndns 

21 

13.7 

Plat or inA'erted nipples 

12 

7.5 

Heart disease 

10 

6.5 

Sick babj’ 

6 

3.9 

Toxemias 

5 

3.3 

PreA-ious breast abscess, tumor, or mastitis 

5 

3.3 

Puerperal infection 

4 

2.6 

Syphilis 

2 

1.3 

Eespiratorj’ infection 

2 

1.3 

Pulmonary tuberculosis 

2 

1.3 

Diabetes 

1 

0.6 

Hj-pertliyroidism 

1 

0.6 

Chicken pox 

1 

0.6 

Total 

153 

99.5 


The patients in AA’liom treatment AA'as initiated before the onset of 
lactation Avere divided into three main groups of fifty each. Patients 
in control group 1, designated C-1, AA'ere giA’en no therapy whatsoeA'’er 
other than analgesics to relieve pain as required. Patients in control 
group 2, C-2, AA’ere treated AA’ith breast binders, ice bags, sedatiA^es as 
indicated, restriction of fluids to 1,500 c.c. daily for three to four days 
and saline catharsis. Patients in the stilbestrol treated group, S-p, Avere 
given tAA^enty milligrams of stilbestrol in diAuded doses according to the 
foLLoAA'ing schedule; 10-5-5 milligrams, each dose being separated by 
a twenty-four-hour period. The drug Avas started either on the day of 
delivery or the first day post partum. These patients received no other 
form of therapy such as binders, ice bags, etc., and there Avas likeAvise no 
limitation of fluids. One group of tAAmnty-one patients, designated S-r, 
Avherein lactation had been established and stimulated by temporary 
suckling, Avas treated AAuth stilbestrol on the regime outlined above. 
Fifteen other patients who had nursed were used as a control group 
utilizing either no therapy or the binder routine. Four patients AA'ith 
nonsuppurati\-e mastitis AA'ere treated AA’ith stilbestrol alone. 

Our study endeavors to ansAver the folloAving questions : 

1. Is lactation inhibited Avhen stilbestrol is administered to puerperal 
AA’omen prior to the onset of lactation ? 

2. Is breast engorgement obviated in these patients ? 

3. Is the pain associated Avith engorgement eliminated? 

4. Is stilbestrol of any benefit in suppressing lactation once it is 
established? 

5. Can stilbestrol be used Avith benefit in the treatment of nonsuppura- 
tive mastitis? 
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The results obtained in this study are based on a total of 1,888 daily 
examinations of patients’ breasts whose babies were not allowed to 
nurse. A separate record covering the period of hospitalization was 
made for each patient. Patients who were observed less than seven 
days were excluded from the study. Several patients were observed for 
twenty-four or more days. This is particularly noteworthy in the 
stilbestrol group. The daily examinations were made by the authors 
only, and no data Avere drawn from nurses’ notes. All notations con- 
cerning pain, engorgement, lactation and erythema were based on 
jointly accepted criteria. In the beginning of the study the authors 
checked one another’s findings in order to insure uniformity of opinion. 

All notations were recorded in comparative figures of from one to four 
plus. Pain was evaluated both by the patient’s subjective complaints, 
and objectively by the tenderness Avhieh Avas elicited Avhen the patient’s 
breasts Avere palpated by the obseiwers. Engorgement AA'as measured 
by the degree of firmness of the breasts. In the event that one breast AA'as 
more tense than the other, the greater degree of tension Avas recorded in 
every case. Erythema Avas noted according to the degree of redness and 
the extent of the area involved. Lactation Avas graded by the amount 
of leakage of milk in conjunction Avith the amount that could be ex- 
pressed from the nipples by the examiner. The temperature recorded 
daily represented the highest registered mouth temperature for the 
tAventy-four-hour period. 

Discussion 

In this clinic we advocate breast feeding for newborn infants. Hoav- 
ever, it is not our practice to insist on breast feeding in patients who, 
for some reason, are strongly opposed to nursing their offspring. The 
indications in this study for excluding nursing are listed in Table I. 
We believe our indications are representative of those commonly encoun- 
tered in both clinic and private practice. As it is noted, the largest 
group of patients included in our study aa^s those avIio did not Avisli to 
nurse their babies. The next lai’gest group Avas represented by those 
mothers AA'ho had dead born or stillborn infants; and the third group 
comprised those Avho had been delivered of premature infants and twins. 
It might be pointed out that no patient aa^s urged not to nurse her bah}’' 
for the purpose of this studsL It is assumed that all the patients ob- 
serA^ed in our study probably aa^ouM not have nursed their babies othei’- 
AAuse. 

In the particular portion of the study devoted to the effect of 
stilbestrol on inhibition of lactation and freedom from pain and engorge- 
ment, there AA^ere one hundred and fifty patients. Of these 43.4 per 
cent Avei’e primiparas and 56.6 per cent AA'ere multiparas, the multiparas 
liaA'ing preAuous nursing experience. The comparatiA^e distribution is 
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Table II. Distribution op Parity in Each Group 


STILBESTROL ] 

CONTROL! ; 

1 control-2 


NO OP 

per 

NO. OP 

per 

NO. OF 

PER 


cases 

cent 

CASES 

CENT 

CASES 

CENT 

Primiparas 

20 

40 

27 

54 

IS 

36 

Multiparas 

30 

60 

23 

46 

32 

64 

Total ■ 

50 

100 

50 

100 ! 

50 

100 


given in Table II. History of previous nursing record was obtained in 
the niultiparas. It was thus possible to distribute equally, in the con- 
trol and stilbestrol prescribed groups, those patients in whom adequate 
lactation could be expected, and thereby minimize this one variable 
when comparing results of the study. 



in total number of patients with breast pain of all desn-ees 

rof patients (S-p), control group with no therlpy (C-l)7 and^on- 

noi group with conventional treatment (C-2). ' 


Chart 1 demonstrates the percentage incidence of breast pain as it 
occurred in each of the three groups. The degree of pain varied and 
Clinically was measured as ranging from one plus to four plus in in- 
tensity. Pam occurred on the fourth day in 82 per cent of the control 
group, 1^-1, that had no treatment; by the tenth day only 10 per cent in 
tins group complained of pain. A similar incidence was recorded in the 
control group, C-2, receiving conventional treatment; the maximum in- 
eidence was only 8 per cent below that of the former. Tims, from a 
stiidj^ of tins graph, conventional treatment appears to obtain only 
stiglitly better results. Contrastingly, the occurrence of pain in tlie 
group treated with stilbestrol, S-p, was strikingly low. 

Further analysis of each group was made in order to compare the 
degree and intensity of breast pain. Chart 2 reveals tliat pain in the 
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group treated with stilbestrol was, for the most part, of minor intensity, 
particulaiy in the latter days. Charts 3 and 4, on the other hand, show 
that from 30 to 40 per cent of the pain developed, in control groups, 
was of relatively intense character. 

A comparison of the total number of patients Avith breast engorge- 
ment is shoAvn in Chart 5. One notes that from 90 to 94 per cent of the 
patients in both control series had engorged breasts. This maximum en- 
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Chart 2. 

Charts 2, 3 and 4. — Occurrence of brea;st pain, graphed according to degree of inten- 
sity from plus-minus to four plus, in each of the study groups. 



POSTPARTUM 


Chart 3. — For legend see above. 
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gorgement is evident on the fourth and fifth post-partum days, then 
rapidly declines to one-fourth of this value by the tenth day. Patients 
on stilbestrol therapy in comparison, were relatively free of engorge- 
ment. Breast congestion in this group, while delayed in some instances, 
at no time occurred in over 37 per cent of the eases. Furthermore, the 
breast tension was observed to be of shorter duration than in the control 
series. 
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Chart 4. — For legend see opposite page. 
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Charts 6, 7 and 8 contrast the relationship of the degree of the in- 
tensity of engorgement to its occurrence in the puerperium in each of the 
three groups. Engorgement in the stilbestrol treated group is showji 
to be of moderate to mild degree throughout. In the control group re- 
ceiving no treatment, breast congestion was found to be somewhat more 
intense. Studying the third series treated by conventional measures, 
tliere is noted a close similarity of moderate and severe engorgement to 
that of the second series. 
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80 
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60 
50 
40 
30 
20 
10 


ENGORGEMENT STILBESTROL GROUP 


LEGEND 
I I 4 PLUS 
t 3 PLUS 
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Chart 6. 


Charts 6, 7 and S . — Occurrence of breast eng'orgrement, graphed according to degree 
of intensity, from plus-minus to four plus, in each of the study groups. 


% 100 


ENGORGEMENT CONTROL-1 GROUP 



Chart 7. — ^For legend see above. 
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Lactation in each of the three classes studied is compared in Chart 9. 
The stilbestrol treated group exhibited a relatively low curve of lactation 
reaching a peak of 43 per cent on the eighth day. While in the control 
group omitting treatment, a high value of 88 per cent of patients "was 
found to be laetating on the fifth day, the incidence then rapidly 
dropping off. A similar response, though less marked, was exhibited by 
the last group receiving conventional treatment ; more mothers lactated 
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Chart S. — For legend see opposite page. 
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again on tlie fifth day, followed by a sliavp decline. In this chart are 
recorded curves similar to those of engorgement recorded in Chart 5 
with a rise and fall of engorgement approximating rise and fall of lacta- 
tion. So, for example, in stilbestrol treated cases, a complementary 
late rise of lactation is seen with a late transient rise in breast engorge- 
ment. Further study of these charts reveals the equal efficacy of stil- 
bestroi in partially preventing breast engorgement and lactation. 

The degree of lactation in each series was studied and compared in 
Charts 10, 11 and 12. It may be thus further observed that patients 
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Chart 10. 

Charts 10, 11 and 12. — Occurrence of lactation, graphed according- to degree, from 
plus-minus to four plus, in each of the study groups. 
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Chart 11. — ^For legend see above. 
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ill both control series exhibited a greater degree of lactation, particularly 
those without treatment, than in the stilbestrol treated series. In other 
words, not only were there fewer cases of lactation in the stilbestrol 
treated patients, but of those lactating, the degree was noticeably less 
marked. 



POSTPARTUM 


Chart 12. — ^Por legend see opposite page. 


The occurrence of erjdheina in all our patients was minimal. This 
complication was present in 4 per cent of the stilbestrol treated cases, 
in 14 per cent of the control cases omitting treatment, and in 8 per cent 
of the control eases on conventional prophylactic measures. Combining 
the two control groups, an average figure of 11 per cent was found to be 
almost three times the incidence in the stilbestrol group. Yet in none 
of these cases was the eiythema severe, nor did it accompany the other 
classical features indicative of mastitis. 

As noted above, the highest daily temperature was recorded on our 
studj^ sheet. These temperature elevations were in turn correlated with 
breast engorgement, ivith one-day fevers, and ivith morbidity due to all 
causes. In mew of the diversity of opinion regarding the occurrence of 
fever due to engorgement, we use the term “breast morbidity" where 
there is an elevation in temperature to 38.0° C., or more on aui’ two 
days, associated with breast engorgement, and where there is no other 
explanation for the fever. “Engorgement with fever” represents a 
single day fever coincident with breast engorgement. Total morbidity 
is that puerperal morbidity due to all causes. In Table III is listed 
the oceiUTence of each in the three study groups. Single day fevers asso- 
ciated with engorged breasts occurred in equal frequency in each group. 
Actual “breast morbidity” was negligible. Total morbidity of the one 
hundred and fifty patients in this study was essentially that of the clinic 
as a whole, namely, 30 per cent. 

Analyzing our figures from the mewpoint of onset of pain, engorge- 
ment and lactation, we find, as has been the general impression, that, in 
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Table III. Occukrencb of Post-paktdm PEraE and Morbidity in 150 Cases 


STILBESTROL 

CONTKOL-1 



control-2 

NO. OF 
CASES 

PER 

CENT 

NO. OP 

CASES 

PER 

CENT 

NO. OF 
CASES 

PER 

CENT 

Total Cases 50 

100 

50 

100 

50 

100 

Engorgement 
with fever 4 

8 

5 

10 

5 

10 


Breast mor- 
bidity 0 

Total morbidity 8 


0 

16 


1 

4 


2 

8 


2 

3 


4 

6 
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all the control cases the average day of onset was the third post-partnm 
day. It may be pointed out again that our stilbestrol treated patients 
demonstrated an average delay of three days; that is, breast simiptoms 
and related findings developed on the sixth day. 



Table IV. Freedom From Pain, Engorgement, and Lacttation in 150 Cases 


stilbestrol 

CONTROL-1 


control-2 

NO. OF 
CASES 

PER 

CENT 

NO. OP 

CASES 

PER 

CENT 

no. of 

CASES 

PER 

CENT 

Total Gases 50 

100 

50 

100 

50 

100 

Patieuts with 
no pain 23 

46 

2 

4 

0 

0 

Patients with 
no engorge- 
ment 20 

40 

3 

6 

0 

0 

Patients with 
no lactation 13 

26 

1 

2 

7 

14 


Table IV reveals, in a striking manner, the efficacy of stilbestrol 
therapy. In the eontrol-1 group, over the entire post-partum hospital 
course, only 4 per cent of patients was free of pain, and only 6 per cent 
was free of engorgement ; there were none in the eontrol-2 group ; while 
ni the stilbestrol group approximately two out of every five individuals 
were entirely free of pain and free of engorgement. As might be ex- 
pected, the freedom from lactation in this latter group, though less 
marked, was significantly better when compared with controls. 

A smaller series of eases was studied, again with accompanying con- 
trol series, to determine the suppressing effect of stilbestrol in cases 
where lactation had been established. In Chart 13 is recorded the num- 
ber of days to relief of pain. Patients recemng stilbestrol were entirely 
relieved of pain within four days. A similar decrease of pain is noted 
m control groups, save that in a few instances pain persisted until the 
seventh day. Engorgement was studied and, noted in Chart 14, was 
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found to subside more rapidly by approximately two days in the stil- 
bestrol treated cases than in the control cases. Chart 15 portrays a 
similar and rapid decline in lactation. By the sixth day, in the stil- 
bestrol treated patients all lactation had ceased ; by the ninth day this 
was likewise true of the comparative control group. Where nursing 
and/or lactation had been established, we can thus point out that 
administration of stilbestrol has a definite though limited value in 
hastening the subsidence of anno.ying features of pain, engorgement, and 
lactation. 

In this study only three eases of breast fever were recorded, one in 
the stilbestrol treated group and two in the controls, too few for proper 
differential evaluation. So also only six cases of eiythema were found, 
three each in the stilbestrol treated and in the control series. 

During the course of this seven-month study period, we unfortunately 
were able to treat with stilbestrol only a few eases of mastitis over a 
period adequate for analysis. It is our impression from this limited ex- 
perience ivith stilbestrol, comparing results vdth those attained using 
conventional measures, that the former probably has little beneficial 
effect in the treatment of mastitis. While we are, as yet, in no position 
to expi'ess a final opinion, we Avould not recommend the drug, save as an 
adjuvant, in the treatment of mastitis. 

A final commentary may be mentioned. In no case of administra- 
tion of stilbestrol did we observe nausea or vomiting, or other evidence 
of sensitivity to the drug. This observation is in agreement with similar 
reports in the literature. Like others, we have no real explanation for 
this peculiar immunity. 


Summary 

One hundred and ninety patients, including comparative control 
groups, who did not nurse or in whom nursing was discontinued, were 
studied to determine the therapeutic effect of stilbestrol on breast pain, 
engorgement, lactation and erjdhema. Patients were evenly distributed 
on the basis of previous nursing record. Separate studies were carried 
out on patients where lactation had been established and on those selected 
prior to the onset of lactation. In all, 1,888 separate daily examinations 
were carried out by the authors. 

Conclusions 

1. Stilbestrol, by comparison, Avas found highly effectiA^e in prevent- 
ing the development and minimizing the intensity of breast pain. 

2. Engorgement Avas reduced in incidence, in the stilbesti'ol gi’oup, 
to one-third that of the controls; it AA'as less intense, and dcA'eloped later 
in the puerperium. 

3. Lactation, AA’hile frequently delayed in onset, Awas definitely, thougli 
loss markedly, depressed than AA'ere the otlier features studied. 

4. Erythema Avas found in but one-third the number of stilbestrol 
treated eases, compared with controls. 
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5. Fevers associated with breast engorgement occurred in approxi- 
mately the same number of cases in each study group. 

6. Entire freedom from breast pain and engorgement in the stilbestrol 
treated series was strildng in contrast with the control series. 

7. Conventional therapeutic measures were found, comparing results 
in the two control groups, to be of little benefit save in the partial reduc- 
tion of lactation. 

8. Separate control studies on the therapeutic effect of stilbestrol 
once lactation had been established showed that the treatment held but 
slight advantage in the relief of breast pain; that relief from engorge- 
ment and subsidence of lactation was definitely, though not markedly, 
bettered. 
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THE ABSORPTION OF STEROID HORMONES FROM THE ORAL 
MUCOUS MEMBRANES, WITH SPECIAL REFERENCE TO THE 
SUBLINGUAL ADMINISTRATION OF PROGESTERONE 

George "W. Corner, Jr., M.D., Baltimore, Md. 

(From the Department of Embryology, The Carnegie Institution of Washington) 

I N THE search for more convenient modes of administration of the 
steroid hormones, attention has been directed in recent years to the ab- 
sorptive capacity of the oral mneous membranes. Preudenberger and 
Howard^ were the first to call attention to this route for steroid hormones 
when they found that pregnancy urine dropped in the mouths of imma- 
ture rats, caused premature opening of the vagina. Since the amount 
retained in the mouth was scarcely more than the amount necessary to 
moisten its lining, they concluded that the active principle in pregnancy 
urine was absorbed through the oral mucous membranes. Looking back 
upon this experiment, it seems possible that what was absorbed ivas 
chorionic gonadotropic hormone, rather than estrogen; but in anj'' case 
the observation was sufficient to call attention to tlie possibility of ab- 
sorption of the steroid hormones directly from the oral cavity. 

Estrogens 

Gysi^ and Engels,^ as cited by Miescher and Gasche,^ and Salmon and 
Geist® were the first to apply this method clinicalljL Salmon and Geist, 
using a solution of a-estradiol in propylene glycol, were able to produce 
vaginal cornification in 8 estrogen-deficient women Avitli daily doses of 
0.2 to 0.3 mg. for 7 days. Hen-nberger® and Reifferschied and Schmidt' 
used alcoholic solutions of estradiol to obtain endometrial proliferation 
in menopausal and amenorrheic women with doses ranging from 6 to 
15 mg. per day for 6 to 20 days. Giesen® obtained similar results with 
tablets allowed to dissolve under the tongue, Albex’s® reported that when 
estradiol was administered sublingually, twice the intramuscular dose 
was required to produce equal lowering of the serum calcium. JoeP® 
was able to produce endometrial proliferation in women who had re- 
ceived previous x-ray therapy with 4 to 6 mg. daily for 15 days in the 
form of sublingual tablets. Hall” reported vaginal cornification in 
menopausal women with doses of estradiol benzoate in propylene glycol 
of 0.2 mg. daily for 10 to 14 days (totaling 2.0 to 2.8 mg.) as compared 
with a total of 1.666 mg, given by injection in two doses 5 to 7 days 
apart. Forty-one per cent of his patients showed relief of sjmptoms 
or improvement with this dose and route of administration, to the same 
degree as after administration by injection, while 58 per cent showed 
slight recurrence of symptoms. He concluded tliat with equal doses the 
results would have been equal, but that individualization of doses is 
necessary. Diddle, NagjTy, and Sells^- found that witli frequent sub- 
lingual administration a-estradiol is as effective in the suppression of 
lactation as bj* injection. 

Hohlweg (cited by Giesen®) foiuid that a sublingual dose of estradiol 
35 to 45 times the subcutaneous dose and 1/10 of the oral dose produced 
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estrus in castrated rats. Eeiffersehied and Schmidt' reported the sub- 
lingual dose in rats to he Yq the oral dose of estradiol glucoside and % 
that of estradiol. ]\Iieseher and Gasehe* found that the eifective dose of 
an alcoholic solution placed under the tongue was 1/10 to 1/20 of that 
by stomach tube when measured by the increase in weight of the uterus 
in castrated rats. This dose they state is nearly equal to the dose by 
injection or by inunction. Further they maintain that division of doses 
has little or no effect. 

Castrodale, Loeffel, and MacBryde'® reported that diethylstilbestrol 
in propylene glycol solution relieved menopausal symptoms in 11 out 
of IT patients in the same dose as that effective orally, or by the gastro- 
intestinal route; that is to say, about twice the intramuscular dose. One 
patient indeed had greater relief with the sublingual than with other 
forms of medication. 

It would seem that, with the exception of Hohlweg’s report cited by 
Giesen,® whenever a comparison of the minimal effective dose has been 
made estrogens and stilbestrol are found to be about equally effective by 
sublingual administration as by injection. It should be also noted that 
the dose may vary from one individual to another. 


Desoxycorticosterone 


Andei-son, Haymaker, and Henderson,^'* Anderson and Haymaker,^® 
and Turnoff and Rowntree’® maintained patients udth Addison's disease 
on desoxycorticosterone acetate in propylene glycol solution containing 
20 per cent alcohol, with doses usually less than tudce the intramuscular 
dose. Thorn, Greif, Coutinho, and Eisenberg,^' using the hormone in 
pure propjdene glycol, found that their patients required at least 3 times 
as much sublingually as intramuscularly. In 1942 Thorn, Dorrance, and 
Day*® reported that the dose of sublingual tablets and solutions was 6 
to 8 mg. daily as compared to 2 mg. intramuscularly and to a calculated 
dosage of 1.2 mg. daily for implanted pellets. Clinton and Thorn*® re- 
ported only slight rises in plasma volume in normal subjects given sub- 
lingual tablets, whereas significant increases were obtained b.y injection 
of comparable amounts of the hormone. lYilsou,®® using 1% to 7 times 
the intramuscular dose in 4 patients, reported return of wliat he felt 


were msufficiency symptoms in 3 patients. The fourth patient, the only 
one on the lowest dose, died of an intercurrent infection during treat- 
ment. Under these conditions the requirement for desoxycorticosterone 
is known to increase. In the others the symptoms ma^’ have been due 
to the large overdoses used, for as Engel, Cohn, and Soffer®* mention, 
overdosage of desoxycorticosterone is often associated with sjTuptoms dif- 
ficult to distinguish from incipient adrenal insufficiency. These authors 
tried the sublingual method on 5 patients and were able to maintain 2 
patients udth extremely mild adrenal insufficiency on doses no larger 
thmi the intramuscular dose. Two patients could not be maintained at 
this level. _ One patient developed incipient insufficiency symptoms on 
twice the injection dose. The sublingual doses, however, were appar- 
ently not divided into 4 or 5 per day as recommended bv the other 
authors. According to Schachteiy® Thaddea®® and Heiii®* in Gcrmaiiv 
liave reported agreement with the results of Anderson and Haymaker 
thorn et al.*® reported a 3 to 1 ratio of sublingual to intramuscular 
dosage in adrenalectomized dogs. Cleghorn, Clarke and Greenwood®® 
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were luiable to maintain adrenaleetomized dogs on doses as high as 4 
times the standard intramnscnlar dose, but they admitted that adequate 
precautions to prevent swallowing of the medication were not used. 

It would seem then that with the exception of Wilson’s somewhat 
questionable results, it is possible to maintain mild eases of adrenal in- 
sufficiency on doses from the same to twice the intramuscular dose. For 
more severe eases doses from 3 to 4 times the intramuscular dose are 
needed. Again there seems to be individual variation in the dose needed. 

It has been pointed out (Henderson, personal communication) that the 
quantitatively different results obtained by some of the workers, namely 
Anderson, Haymaker, and Henderson on one hand, and Thom and co- 
workers on the other, may have depended on a difference in the absorp- 
tion of the hormone solution. Thorn et al. dissolved the desoxycorti- 
eosterone in pure propjdene glycol, having a surface tension of 42 dynes 
per square centimeter, whereas Anderson, Haymaker, and Henderson 
used propylene gljmol diluted with 20 per cent absolute alcohol, a mix- 
ture which has a surface tension of only 31 dynes per square centimeter 
and which therefore would be more readily absorlied. 

Androgens 

JoeP" used sublingual methyl testosterone tablets for the relief of 
menopausal symptoms in women in doses ranging from 5 to 30 mg. 
daily. Spence’^' reported maintenance of potencj^ in a male castrate with 
sublingual methyl testosterone tablets on a dose 4 times the injection 
dose. Lisser, Escamilla, and Curtis^® compared the efficacy of sublingual 
methyl testosterone, testosterone propionate, and testosterone in propy- 
lene glycol. In 4 sexually retarded eryptorchid males, they were able to 
establish sexual maturity with % the oral dose or about times the 
intramuscular dose. In 5 eunuchoids the effective sublingual dose was 
equal to 3 times the injection dose. Testosterone was more effective at 
a given small dose than -were its esters. Miescher and Gasche,"® how- 
ever, found that in castrate rats methyl testosterone was 3 times more 
effective than testosterone Avhen administered sublingually. The}" also 
reported that as with the estrogens division of doses wms not important. 

Prom these experiments it appears that average effective dose of the 
androgens administered sublinguallj’- is about 3 times the intramuscular 
dose. HurxthaP® reported more recently that for maintenance pur- 
poses in eunuchoid patients, sublingual administration of testosterone in 
propylene glycol compares favorably ■with intramuscular injection of 
the same compound in oil, in some eases but not in others. About 3 
times as much is needed as by pellet implantation. Again it will be 
seen that there is more individual variation Avith the sublingual route 
of therapy. 

Pregneninolone 

JoeP® was able to produce bleeding in patients preidousl}" treated 
with sublingual estrogens with sublingual tablets of pregneninolone in 
doses 3% times the intramuscular dose of progesterone. 
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In general, all these experiments suggest that ivith the exception of the 
estrogens, which appear to be equally potent sublingually, the average 
sublingual dose of the steroid hormones is 3 to 4 times the intramuscular 
dose. In all, there seems to be considerable mdividual variation as to 
the effective dose. Furthermore, it seems best to split the dosage into 
4 to 5 small doses a day. 

Progesterone ; Experiments and Results 

In order to test the efficacy of the sublingual administration of pro- 
gesterone, the present author carried out hormone assays on rabbits and 
on Rhesus monkeys. Solutions of crystalline progesterone in propylene 
glycol containing 20 per cent absolute alcohol (such that the concen- 
tration of the hormone was 10 to 20 mg. per e.c.) ivere used as the test 
substance. 

Table I. Productiox of Progestatioxal Exdometriuji ix the Rabbit bv 

AdMIXISTRATIOX of PrOGESTEROXE IX ProPYLEXE GIA'COL 
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virgin female rabbits according to the standard method described by 
Corner and Allen.^^ The progesterone-propjdene glycol solution was 
diluted to concentrations of from 0.5 mg. to 8 mg. per c.e. with propylene 
glycol containing 20 per cent absolute alcohol, and administered 3 times 
daily for 5 days. For sublingual use, the solution wms administered in 
doses of 1/16 c.e. from a tuberculin S 3 a‘inge fitted with a blunt 18 gauge 
needle by inserting the tip of the needle under the tongue and injecting 
the full dose at one time. The amount of solution given subcutaneously 
was also 1/16 c.e. 

As ma.y be seen from Table I, the amount of endometrial response to 
progesterone given sublingnall}'^ was extremel,y variable, except with the 
smallest dose (total 1 mg. in 5 daj'^s), which was almost uniformly inef- 
fective; in only one instance was even the slightest response elicited. 
When administered suheutaneousl.y, however, a full response could be 
produced fairlj’- regnlarlj'- with 0.5 mg. A nearly full response could be 
obtained from time to time on all sublingual doses from 2 to 8 mg. In 
this small series, however, the best response was obtained with the 2 mg. 
dose. 

It must be admitted that the technique of administration employed 
wdth the rabbits did not involve as great protection against swallowung 
of the dose or loss of a portion of the dose from the mouth as the tech- 
nique eraploj’-ed with the monkej^s (see infra). The presence of slight 
variation in the response even wdth the subcutaneous route, however, 
tends to support the belief that progesterone in this type of solution 
(designed for rapid absorption) pi’oduces variable results; for when ad- 
ministered subcutaneouslj’- in oil (a medium designed for slow contin- 
uous absorption), the response is more constant (Corneri^). 

The full response obtained wdth subcutaneous administration of a 
total of 0.5 mg., given 3 times dail.y, agrees favorablj’- wdth the statement 
of Pineus (cited bj'’ Comer^^) that bj’^ giving progesterone in oil twice 
dail}^ the minimal effective dose can he reduced to 0.67 mg. When ad- 
ministered subcutaneouslj", therefore, progesterone is apparentlj’’ at least 
as effective in propjdene gl.yeol solution as in oil solution. On the other 
hand, about 4 times the subcutaneous dose is required if the drug is 
given sublinguall.v, and the response becomes extremelj’- variable. 

3Ionkeys . — The animals emplo.yed w'ere 5 adult female Ehesus monke.ys 
which had gone through one or more menstrual c.ycles before being cas- 
trated. The technique of assay was that used bj^ Corner®® in detennin- 
ing the minimal effectiye dose of progesterone administered subcutane- 
ously. In his deteianination the animals were primed for 10 days witli 
125 International Units of estrogen subcutaneouslj’- daily. AVhen suf- 
ficient progesterone was then giyen, bleeding did not occur until 3 to 
8 daj^s after wdthdrawal of the hormone. The minimal dose required 
to protect all animals from estrogen-deprivation bleeding wms found to 
be 0.5 mg. dail.v. 

In the present experiments, after 10 to 12 days’ pilming with estro- 
gen,® progesterone was administered sublinguallj' daily for 10 daj's b.y 
the following technique. Tlie mouth w'as pried open %yith the tongue 
retracted, and the solution dropped into the sublingual space on oppo- 
site sides of the frenum. The animal was not released until after the 
solution disappeared or the floor of the mouth filled with saliva (usually 
about 15 seconds). No actiye swallowing movements w'ere noted imme- 


•Usecl in the form of Amniotin (Squibb). 
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diately. Since the solution employed has a surface tension of only 3- 
dynes per sq. cm., absorption probably took place before 
terial could be swallowed. The dose, varying from 0.05 to 0.1 c.c. (U.o 
to 2 rag. of progesterone), was administered from a tuberculin syringe 
fitted with a blunt 18 gauge needle which delivered 4 drops per 0.05 
c.c. It was found impracticable for technical reasons to give the solu- 
tion more than twice daily. 

In all, 12 trials with the 5 animals were made. As will be seen from 
Table II, bleeding was inhibited in two animals (182, 147) with 1 mg. 
daily. Number 182 could be prevented from bleeding when the dose 
was given once daily. Since No. 147 bled earlier than usual after^ the 
withdrawal when 2 daily doses were given, it is felt that the divided 
dose of 1 mg. represents the minimum effective dose for this animal and 
that bleeding 'would not have been inhibited wdth a single daily dose. 
When No. 147 was given 2 mg. in- 2 daily doses, bleeding following ivith- 
drawal of progesterone occurred within the usual limits. In No. 183, 
2 mg. given once daily was followed by bleeding on the fifth daj' of 
treatment, while 2 mg. in divided doses prevented bleeding until the 
eighth or ninth day in each of 3 trials. This result was interpreted as 
indicating that the 2 mg. dose thus divided was very near to the minimal 
effective dose for this animal. Further division of the 2 mg. dose might 
have inhibited bleeding in this animal. 

Table II. Inhibition of Estkogen-Depkivation Bleeding by Sublingual 
Administration op Progesterone to the Rhesus Monkey 


ANIMAL 

TOTAL 

DAILY 

DOSE 

SIZE OP 

EACH DOSE 

BLEEDING DURING 
ADMINISTRATION 

OP PROGESTERONE 

BLEEDING AFTER 
DISCONTINUING 
PROGESTERONE 

182 

1 nig. 

1.0 mg, (0.1 c.c.) 

Inlubited 

Fourth day 

678 

1 mg. 


Sixth day 


182 

1 mg. 


In'hibited 

Fourth day 

147 

1 mg. 

^kISIi IK 

Inhibited 

Second day 

184 

1 mg. 


Fifth day 



2 mg. 

K niBKKIW 

Fifth day 


147 


1.0 mg. (0,05 c.c.) 

Inhibited 

Eighth day 

147 

2 mg. 

1.0 mg. (0.05 c.c.) 

Inhibited 

Third day 

183 

2 mg. 

1.0 mg. (0.05 c.c.) 



183 

2 mg. 


Eiglith day 


183 

2 mg. 

1.0 mg, (0.05 c.c.) 

Eighth day 


184 

4 mg. 

2,0 mg. (0.10 c.c.) 

Fourth day 



These experiments, as far as they go, suggest that in tlie Rhesus 
monkey the ratio between the minimal effective dose sublingually to 
intraninscnlarly is of the order of 4 or 5 to 1. Certainly 1 mg. and 2 mg. 
sublingually do not produce as uniform results in the prevention of 
estrin-deprivation bleeding as do % mg. and 1 mg. adramistered sub- 
cutaneously in oil, as in the experiments of Corner.^® Experiments on 
one animal tend to support the belief that giving the total daily dose 
in several small doses decreases the required minimum effective dose. 

Discussion 

During the past three years the search for more convenient modes of 
administering steroid hormones has led to numerous investigations of 
die possibilities of sublingual administration. From tlicse chiefly clinical 
J’eports certain facts concerning this route have become evident. (1) In 
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order to obtain maximum efficiency, the daily dose should be given in at 
least 5 or 6 small doses. (2) The size of the effective dose is more 
variable than by other methods of administration. (3) The size of the 
effective dose varies with the hormone administered. Estrogens are 
nearly, if not equally, as effective sublingually as intramuscularly. 
With the other steroid hormones the sublingual dose is at least 4 times 
the intramuscular dose. In the case of testosterone, the pure hormone 
is somewhat more effective than any of its esters. (4) There is no 
evidence that the tablet form is any more efficient than the solution 
form except in the matter of convenience to the patient. 

The testing of the sublingual metliod of administration on animals 
presents many difficulties. One cannot expect them to inhibit swallow- 
ing movements, much less liold the ihoutii open with the sublingual 
space exposed while the solution is dropped into the mouth. With the 
Rhesus monkeys it proved impracticable to catch them for adminis- 
tration more than twice daily. Pinalljq one has to take into considera- 
tion a possibly lower capacity for absorption on the part of the oral 
mucous membrane in the smaller mammals, such as the rabbit. 

In spite of the difficulties involved, these experiments are offered as 
a suggestion that with sublingual administration of progesterone 
amounts in the order of 4 times the intramuscular dose are required. 
This result is in the same range as the results reported for other steroid 
hormones, with the exception of the estrogens. 

In rabbits and Rhesus monkeys, however, sublingual administration 
of progesterone, because of tlie extremely variable response encountered 
and the larger doses required, seems to be unsatisfactory. Results 
reported in the literature for other steroid hormones administered 
sublingually in humans show more uniform response. It is possible, 
therefore, that sublingual administration of progesterone in human 
subjects maj' prove more reliable than it is in animals. 

Summary 

1. A review of the literature on sublingual administration of the 
steroid hormones in various solvents and in tablets is presented. The 
conclusion is offered that estrogens are equally effective sublingually 
as by intramuscular administration, while desoxyeorticosterone, andro- 
gens, and pregneninolone require about 4 times larger doses. 

2. Experiments on Rhesus monkeys with progesterone in propylene 
glycol-alcohol solution administered sublingually produced variable re- 
sults, but suggest that 4 or 5 times the intramuscular dose is the effec- 
tive minimum required. 

3. Experiments on ralibits with progesterone in propylene glj’col- 
alcohol solution produced extremely variable results which, however, 
suggest that tJie I'atio of sublingual administi-ation to subcutaneous is, 
as with tlie Rhesus monkey, at least 4 to 1. 
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4. Because of the variability of response and the larger dose require- 
ment, sublingual administration of progesterone to monkeys and rab- 
bits is evidently an unreliable method of administration. 

I wish to thank Dr. Edward Henderson of the Schering Corporation, Bloomfield, 
Hew Jersey, for providing the progesterone in propylene glycol solution used in 
these experiments, and Dr. George tV. Comer, Sr., for invaluable assistance and 
advice in carrying out this research. 
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EXPERIENCE WITH THE SUPRAVESICAL EXTRAPERITONEAL 
CESAREAN SECTION (WATERS OPERATION)* 

Isidore Daichman, M.D., F.A.C.S., aistd Wh^liam Pomerance, M.D., 
F.A.C.S., Brooklyn, N. Y. 

(From the Obstetrical Service of the Jeivisli Hospital of BrooUyn) 

T he extraperitoneal cesarean operation has a very definite idaee in 
obstetric practice, partieularlj'- in eases where vaginal delivery has 
been attempted nnsuecessfully or Aidiere there is evidence of intra- 
uterine infection. Sufficient experience with transperitoneal section 
plus sulfanilamide left in the pei'itoneal cavity is not yet at hand to 
indicate Avhether this latter procedure Avill or will not eA^entually 
replace the extraperitoneal procedure. 

Our group of eases represents an attempt by a fairly large group of 
obstetricians and gynecologists to acquaint themselves thoroughlj^ Avith 
the technique of the supravesical exti'aiieritoneal section as desci’ibed 
by Waters. Some of our eases Avould undoubtedly haA’;e been sectioned 
earlier, if Ave did not have this procedure at our disposal ; on the other 
hand, there Avere a good many eases that Avere giAmn a longer test of 
labor than usual, and thereby delivered Arnginally. 

In 1939 at a meeting of this society, E. Gr. Waters^ reported a series 
of extraperitoneal operations using a technique Avhereby the loAver 
uterine segment behind the bladder AA'as approached by sharp dissec- 
tion of the bladder fascia rather than by blunt dissection and in Avliich 
he accomplished complete separation of the peritoneal fold from its 
attachment to the bladder — folloAAung the principle of Physick com- 
pletely. It Avas this report that initiated our interest and is responsible 
for our present report. In 1940 J. V. Ricci® described a somcAA'liat simi- 
lar technique using a coiled-up catheter in the bladder to demarcate 
that organ instead of distending it Avith fluid. 

The principle of the operation consists in separating the bladder 
from the attached peritoneal fold and therebj' approaching the retro- 
vesical loAver uterine segment. This is made possible by the fact that 
each of the pelvic organs is eoA'ered by seAmral layers of endopelA'ic 
fascia; bj^ Avorkiug betAveen these layers the organs may be separated 
Avithout injury. The fascial layers OA'er the bladder seem to be mul- 
tiple but are not distinct separate layers. The transversalis fascia 
continues doAA-n from above and OA'er the bladder and behind the sjmi- 
physis. Over the bladder it is intimately connected AAdth the 2 n’eA'esical 

•Read at a meeting of the Brooklyn Gynecological Society, November 5, 1913. 
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fascia. The peritoneum reflected over the bladder is flrmly adherent 
to the bladder while the vesieo -uterine fold is loosely adherent to the 
uterus (and thus is easily reflected off the uterus, as in hysterectomy 
and low flap cesarean section). The point of reflection rises with ad- 
vancement of labor. 


Authors’ Modified Technique 

The bladder is filled with 150 to 200 e.c. of methylene blue solution; 
the catheter remains in situ and connected with the container, so that 
the bladder may be emptied or refilled as desired. 

The incision is about four inches long, starting about two inches below 
the umbilicus and extending to the symphysis ; the incision is midline 
(or left paramedian) and through skin and superficial fascia. The skin 
is reflected to the left slightly, so that the fascia (anterior rectus 
sheath) is incised slightly to the left of the midline (in order to avoid 
injury to the peritoneum when extending the incision upward, and 
injury to the bladder when extending the incision downward) ; this 
incision in the anterior rectus .sheath is extended doAvnward to the 
symphysis, and upward over the rectus muscle to the upper end of the 
incision. If necessary the pyramidalis muscle is cut. The midline is 
approached, and the two recti muscles separated, exposing the dis- 
tended bladder covered with transA’^ersalis fascia, and the peritoneal 
pouch coming down over the bladder dome. The transversalis fascia 
and the prevesical fascia are incised longitudinally (for about 
inches) beloAv the peritoneal reflection; bluntly (Avith back of knife) 
these layers are separated laterally and superiorly from the bladder 
Avail and these fascial layers are cut Avith scissors horizontalljj (making 
a T incision). Approaching the left vesico-uterine space inside the 
bladder fascial coAmring, the bladder is emptied of most of its contents 
and the fascia lateral to the bladder is incised longitudinally until the 
lower uterine segment is reached. A finger is then insinuated behind 
this fascia medially so as to sepaimte the bladder and its posterior 
fascial coA^ering from the uterus. The peritoneal fold is noAv put under 
tepion so that its line of demarcation from the bladder stands out and 
this line is noAv incised sharply and carefully thus separating the 
peritoneum from the bladder. If the peritoneal caA'ity is accidentally 
opened, the opening is tied AAdth a plain ligature rather than a suture, 
this dissection is carried across the top of the bladder from left to 
I'lght. The bladder is noAv completely emptied and the fascia over the 
uterus beloAv the A’esico-uterine reflection of peritoneum (Avhieli uoav 
*^^i ^ out clearly) is incised horizontally and the peritoneal fold 
pushed up over the uterus to a point high enough to give ample room 
lor the extraction of the fetus. The uterus is incised in a horizontally 
ciescentic incision (convex doAA-mvard) and the fetus extracted using 
le hand as a vectis aided by pressure from above; this is done sloAvly 
0 avoid extension of the uteiune incision. Ergotrate is given intra- 
suf^^a^ ut this point. The placenta is removed and the uterine avouiuI 
^ nired Avith tA\-o layers (second layer, Leiubert) of continuous chromic 
avoiding the peritoneal fold superiorly. The bladder is again 
Tinh 1 ‘ „,^uid to make certain that there are no perforations or Aveak 

fold •' on the bladder A\mll is controlled. The peritoneal 

dm .. +1 for injury. A Penrose drain is loft behind the blad- 

> the fascia and skin are closed as usual. 
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Report of Cases 

From April, 1939, through earlj”- October, 1943, 100 cases of Waters’ 
extraperitoneal section Avere done. We haAm dhdded these into 2 
groups, indicated extraperitoneal sections and nonindicated extraperi- 
toneal sections. 

Arbitrarily Ave haAm chosen the folloAving ci’iteria for the indicated 
group ; the presence of a temperature OAmr 100° F. by mouth, mem- 
branes ruptured OAmr 15 hours, or pains for over 24 hours. Our non- 
indieated cases Avould ordinarily haim had a Ioav flap section. There 
Avere 76 cases in the indicated group and 24 in the nonindicated. 

In the first group 11 patients had temperatures ranging from 100 to 
105° F., 53 eases had rujitured membranes for an average of 43.9 
hours; and 61 cases had pains for an average of 48.7 hours. One ease 
in this group of 76 had had an attempted foreeps that failed. 

There Avere 93 primiparas and 7 multiparas. 

Indications for section for the entire series of 100 eases Avere; dis- 
proportion 44, primary uterine inertia 20, toxemia 8, elderly primipara 
7, previous stillbirths 4, cervical dystocia 4, fetal distress 6, dystocia 
dystrophy syndrome 3, sterility 2, prcAdous section 2. Most of these 
cases had several factors responsible for doing the section, but the 
most pertinent one Avas used for classification. 

Anesthesia. — Spinal Avas used in 67 cases, gas-oxygen-ether in 27 and 
cyclopropane in 6. 

There Avere 25 different operators in this group. The average operat- 
ing time AAms 73 minutes AAuth a range from 35 minutes to 135 minutes. 
As more experience Avas obtained, the operating time for each of the 
operators Avas considerably reduced. 

The average blood loss AA-^as estimated to be 350 to 400 e.c. Tavo cases 
had an estimated lo.ss of 700 to 800 e.c. and 2 others 1,000 e.c. each. Four 
patients AAmre given transfusions. 

- Peritoneal and Bladder Injuries. — Of the 100 cases reported, 36 had 
one or more openings in the peritoneum. These AA’^ere usually tied off 
AAlth a ligature before the uterus AAms incised. Six of the 36 cases AA^ere 
found to have openings in the peritoneum at the completion of the opera- 
tion. These 6 cases occurred in the earlier days of our experience and 
Ave learned that they Avere usually due to ligatures on the peritoneum 
])laeed under tension or insecurely tied. Openings in the peritoneum, as 
Waters has indicated, are best treated bj' ligature rather than suture 
ligature to aAmid microscopic leak in tlie peritoneal fold through AAliich 
bacterial invasion might theoretically take place. 

SeA'enteen bladders Avere injured ; fifteen had perforations that ranged 
in size from very small to quite large ; one bladder AA^as markedl}" thinned 
out in one area so that the mucosa aaus exposed; and one ease AA'here no 
injury aa’us obserAmd at the table deA’eloped a vesico-abdominal and 
vesieo-vaginal fistula. This last case had profuse bleeding from large 
veins on the posterior bladder Avail close to the loAver segment and 
deeply placed suture ligatures undoubtedly produced sloughing of the 
bladder Avail. All patients made uneventful recoveries. All bladder 
openings and areas of markedly thinned out bladder AAmll should be 
carefully repaired in layers and a retention catheter left in for at least 
10 days. Three of our eases had A'esico-abdominal fistulas. Tavo of 
these are mentioned aboA'e and a third one occurred in a ease AA’hich 
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had a bladder perforation and was treated improperly: the catheter 
being removed on the fourth day. It was subsequently replaced for 10 
to 12 days and healing occurred. All the fistulas eventually healed 
with the use of an indwelling catheter. 



Fig. 1. — Schematic representation of anatomy, sliowing horizontal section below 
peritoneal reflection. 1. Skin and superficial fascia. 11. Anterior rectus sheath. 
3. Recti muscles. 4. Fascia transversalis. 5. Bladder wall. G. Posterior vesical 
fascia. 7. Anterior uterine wall. S. Peritoneum. 9. Symphysis. 



Fig. 2, — Longitudinal section, showing bladder distended and full. 



^[orlidity and Moiialifij . — There was no maternal mortality, llor- 
Indity, exclusive of the first 2 po.stoperative days, occurred in (50 out 
of 100 cases. Fever ranged from 3 to IS days with an average of Syo 
days. Caiises for morbidity were: wound' infections, endometritis, 
parametritis, pelvic thrombophlebitis (one case). The average hos- 
pital stay was 15 days; the shortest was 10 days, the longest was 92 
days (ease of pelvic thrombophlebitis), IMany of the eases drained 
ii'om the lower angle of the drain site for 2 to 4 weeks. Ten had 
(lohiute wound infections. 


Two infants were stillborn and 98 lived. One stillbirth occurred in 
a case of severe amnionitis and the presence of a fetal heart was ques- 
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tioiiable at the time of operation. The other one was in one of the 
eases of fetal distress and the presence of a fetal heart was reported 
just before the incision was made. 

Discussion 

Our experience with this operation is proof that a fairlj^ large group 
can learn to do an extrap eritoneal section successfully. Success de- 
pends upon an intelligent understanding of the anatomy of the pelvic 
fascia and its not infrequent variations. Many of the early failures 
with the extraperitoneal operation were due to a lack of clear under- 
standing of the pelvic fascia, together with fear of bladder injuries. 
Throughout the history of extraperitoneal section there seems to have 
been an oft repeated pattern ; first a small group of enthusiasts do the 
operation in a certain way; then other groups with very little experi- 
ence and Amry little knowledge of the local anatomy inAmlved, try to 
emulate the first group ; they get into difficulties, and before long the 
operation is abandoned. In our OAvn experience, the members of the 
group Avere able to do the procedure in shorter time and AAUth less fre- 
quent peritoneal and bladder injuries as their experience increased 
and as their knoAvledge of the anatomy involved increased Avith it, 

Our understanding of the anatomy of the pehdc fascia is such that 
Ave believe the bladder to lie or rest between several fascial planes or 
sheets x'ather than its being enclosed in a complete fascial envelope as 
has been described in most of the articles and texts. It is for this 
reason that the bladder cannot be completely dissected in a single 
plane out of its so-called fascial capsule from front to back, either 
superiorly or laterally. (See Pigs. 1 and 2.) It is therefore necessary 
to incise the bladder fascia both anterioidy and posteriorly in order to 
reach the posterior bladder Avail Avithout injury. This dissection can 
be done either bluntlj^ or Avith the knife, although Ave favor sharp 
dissection. 

There are a number of points in the technique that Ave have found 
partieulai’ly helpful. First, the bladder should not be oA^erdistended 
AAdth fluid: a very thinned-out bladder Avail due to overdistention, is 
difficult to dissect and easily perforated. Secondly, the lateral ap- 
proach to the posterior Amsical fascia should be made Avith the bladder 
empty and as Ioav doAAui as possible in order to aAmid injury to a Ioav 
dipping utero-A'esical peritoneal fold. Thirdly, in the lateral di.ssec- 
tiou, the remaining anterior A'esical fascia and the po.sterior A'esical 
fascia are incised sharply until the glistening surface of the loAver 
uterine segment comes into AueAv. It is only by doing this that avc 
can be certain to get posterior to the bladdei’ and its posterior faspia 
Avithout injuring the bladder wall, because the dissection aauII then take 
place betAveen tAvo definite fascial planes, instead of betAveen bladder • 
AA'all and posterior bladder fascia. Fourth, the peritoneum is dissected 
off the bladder dome by sharp dissection, hugging the bladder Avail 
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rather than the peritonenm. Fifth, the pelvic fascia on the anterior 
lower nterine segment is incised transversely, thus mobilizing the ntero- 
vesical peritoneal fold which can then be pushed off the loAver segment 
as far as desirable, giving ns plenty of room for the incision. Sixth, 
the incision should be fairly large to avoid difSculty in extracting the 
baby and also to avoid extension in the uterine wall. Seventh, the 
head is most easily delivered vdth the hand after all retractors have been 
removed from the operath’'e field. Eighth, all bladder injuries, small 
or large, must be repaired in 2 or more layers. Defects or thinned-out 
areas in the bladder wall should also be repaired in layers. All re- 
paired bladders should have a retention catheter for at least 10 days. 
Ninth, the dissection of the bladder fascia can be carried out success- 
fully even when the patient is not in labor, although it is usually easier 
with advaiiced labor. In this connection, we did the dissection suc- 
cessfully in a jDatient 27 weeks pregnant, not in labor, but found that 
extraction of the fetus was difficult due to the absence of a well-formed 
loAver segment giving a Ami’y limited space for the uterine incision. 
Tenth, care should be exercised in retracting the peritoneal flap after 
its dissection from the bladder dome whether this be done by hand or 
with retractors. The retractor edges should not be sharp to avoid 
peritoneal injury. 

Theoretically, the number of cesarean sections done on a large obstet- 
ric service, should definitely decrease, as borderline disproportion cases 
can be given a much more thorough test of labor. Similarly, cesarean 
section mortality should decrease because the danger of peritonitis is 
almost entirely eliminated. In our hospital, during the same period of 
four and a half years during wdiich the 100 cases herein described were 
clone, there were 444 other cesarean sections, with 4 deaths (one em- 
bolic, one anesthetic and two peritonitis deaths) — giving an overall 
cesarean section mortality rate of less than 0.74 per cent; this is much 
less than any other similar series of 544 cases at our hospital and also 
much less than our previously I'eported cesarean section death rate. 
We feel quite strongly that this marked reduction in our cesarean 
section mortality is in a large measure due to the extraperitoneal 
procedure. 

Eeferences 

1. Watort:. E. G.: A.M. J. Oust. & Gyxec. 39: 123. mU). 

- RiPci, .r. V.: Am. J. Sur^. 47: 36, 1940. 

Discussion 

1)11. EDWARD G. W'ATEES. — The subject of sulfanilamide in actually and po- 
tentially infected transperitoneal operations is of oroat importance. Few of us 
«lio have had extended experience with sulfa drug tliei-apy have any doubt.s as to 
|ts r,ihio and efticacy in handling infected patients. There can be no doubt abou' 
ds value when used intraperifoneally. But since many patients tvith peritonitis 
who have had sulfanilamide used intruperitonoally still die of peritonitis, we do 
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not think that a transperitoneal operation ivith such seniispecific therapy as is now 
available can compare with an extraperitoneal operation. 

Since a forceps blade is smaller and more easily manipulated in the lower uterine 
segment than is a hand, we routinely use a forceps blade applying it in a lifting 
and prying manner like a vectis. We do not hesitate to do a version if there is 
difficulty with the head. 

The lower uterine segment differs in character not only in patients who have been 
in labor but also in patients who have not been in labor. In general, the lower 
segment tends to thin out as labor progresses but we have seen some very thick seg- 
ments in women who have had prolonged labors and we have seen extremely thin 
segments in women who have had no labor whatsoever. The character of the 

physiologic prelabor contractions of the uterus, especially in the last two months 

of pregnancy, exerts a marked effect on the lower uterine segment. 

The cesarean incidence in my practice has dropped from nearly 4 per cent to 2.4 

per cent in the last several years since we have more widely used extraperitoneal 

sections. We have delivered many patients vaginally, who previously would have had 
cesarean sections, by giving them an adequate test of labr with the possibility of 
an extraperitoneal section held in reserve. 

The mortality of all our sections was 1.18 per cent. In the last eleven years we 
have had 21 section deaths in 1,771 cases. In the lower segment operations, there 
were 12 deaths or 1.06 per cent. In the extraperitoneal operations, there were 
3 deaths or 0.83 per cent. In the 163 cases done by the Latzko technique, we had 
2 deaths or 1.2 per cent. In over 208 cases done by the technique described here 
this evening there was one death, a mortality rate of 0.48 per cent. Thus there is 
actually a lowered mortality in potentially and actually infected cases, where by 
all reasoning one might expect it to be much higher. There can be no disputing 
the safety of an operation where a recognizedly worse risk still has a much better 
chance than the clean risk patient. 

DE. MERVYN V. ABMSTEONG.— I would like to ask Dr. Waters if he can 
tell us how his cases could be divided into the necessary and the purely elective 
variety. I am interested to know the cause of the death in his one fatal case. 

DE. WILLIAM P. NELMS. — I would like to inquire of Dr. Waters whether he 
has had occasion to do this operation a second time on the same patient and if so, 
whether he found great difficulty in exposing the lower uterine segment because of 
adhesions. 

DE. EDWAED G. WATERS. — I have operated upon ten patients who had pre- 
vious extraperitoneal sections. Obviously, an obstetric risk sufficiently bad to require 
an extraperitoneal operation the first time should not be left long in a subsequent 
labor. In the majority of the patients it was possible to operate extraperitoneally 
a second time, but in two patients it was not possible to do so. These patients Jiad 
extensive cellulitis, marked sear formation, and the tissue was too adherent to 
separate. Both were converted into transperitoneal exclusion operations. 

I cannot tell offhand how many of those 235 cases were necessary and how many 
were purely elective. On my own private cases I think possibly eight out of ten 
cesarean sections are extraperitoneal operations, just to demonstrate the technique. 
These patients make a satisfactory recovery after operation for they have had no 
peritoneal handling and no shock is induced. None die from pelvic cellulitis, when 
drained. 

DR. ISIDORE D^iUCHMAN.— Dr. Waters brings up the question of extra- 
l)eritoneal section with sulfanilamide versus transperitoneal section with sulfa- 
nilamide. At the present time there can be no question that the former procedure 
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is preferable, and is in fact the procedure that we frequently follow. However, wo 
must be open minded about the possible eventual efficiency of cliemotberapy. It is 
not at all impossible that cheinotlierapy may eventually completely replace the need 
for tlic extraperitoneal procedure. 

From our exjierience with the supravesical extraperitoneal procedure, we feel that 
while each organ has its omi intrinsic fascia, it also rests or “slides’-’ between dis- 
tinct fascial planes or sheets of the transversal is fascia, which, in the pelvis, splits to 
allow each of the organs to rest between clearly defined fascial layers. It is b.v 
working between these laj-ers that the dissection can be accomplished without injur.y 
to the organs. 

There is no question that clinically these patients run a much smoother post- 
operative course than they do after a transperitoneal approach. Abdominal disten- 
tion occurs infrequentl}', and when it docs occur, it can be faced with the assurance 
that we are not dealing with a peritonitis .since the peritoneal cavity lias not been 
invaded. 

One cannot fail to be impressed by the marked reduction in our cesarean sec- 
tion mortality during the period of time covered bj- this report. Dr. Waters’ figures 
are likewise impressive. There can be no doubt that a large measure of this is due 
to the use of the extraperitoneal procedure in those cases that would normally carry 
the highest operative risk. Furthermore, our experience indicates that the technique 
can be successfullj- mastered by any group of competent obstetric operators ; that the 
complications are not formidable enough to prevent a group from overcoming them. 
Moreover, the operating time and incidence of complications will diminish consid- 
erably as experience with the operation increases. 



PAIN THRESHOLD IN DYSMENORRHEA 

John 0. Haman, M.D., San Francisco, Calif. 

(From the Fertility and Endocrine Clinics, Free Hospital for Women, Broohlinc, 

Mass.) 

W HILE many interesting theories have been advanced as to the 
mechanism giving rise to dysmenorrhea, no study has been made 
of the difference in pain threshold between dysmenorrheies and non- 
dysmenorrheics. 

The question arises as to whether dysmenori'heic patients actually 
receive more intense pain stimuli than do nondysmenorrheies, or whether 
they are merely more sensitive to pain than their more fortunate sis- 
ters. It would also be worth Avhile to determine whether or not the 
two groups of women differ in sensitivity to pain after they have 
reached the menopause. Furthermore, how do males react to pain in 
comparison with normal, dysmenorrheic and postmenopausal females ? 

A lowering of the pain threshold in dj^smenorrheics, as compared to 
normal women, has been suggested by many authors, but up to the 
present, experimental evidence to substantiate this hypothesis has been 
lacking. Studies on pain threshold have, however, been carried out 
on normal persons, as well as on psyclioneurotic, hypothyroid, hypo- 
and hypersensitive individuals. In normal men and women, pain sen- 
sitivity, as measured by reaction to thermal stimulation, has been 
found to be relatively stable and uniform, both in the same subject 
and in different subjects.^ It also appears to be independent of age, 
sex, lack of sleep, or emotional factors." More recently, however, con- 
siderable variation in pain threshold has been reported in a group of 
college women tested by an electric method.® No explanation for the 
variability was offered. 

Both thermal and electric methods, as employed b3^ these investiga- 
tors and by others,^ were considered impractical for the present study, 
since these procedures require too much time and equipment. A simple 
mechanical test had been devised bj’" Libman'^ who measured pain 
threshold by pressing firmly against the styloid process of the mastoid 
bone. The disadvantage of this method, however, was that the amount 
of pressure had to be gauged by the investigator; the results, purely 
qualitative, were therefore subject to considerable error because of the 
personal factor involved. Hollander® also induced pain by mechanical 
means, using a grater attached to a blood pressure cuff; this method 
was employed in a small series of experiments by the present author, 
but was diseai’ded because of the cumbersomeness of the apparatus. 
It is interesting that the figures obtained bj^ Hollander’s technique 
agree with those of the larger series reported in the present paper in 
which pain was also induced by pressure, with the sensimeter. 

CSG 
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Procedure and Material 

The sensimetev was employed in the present study because it gives 
accurate objectiA^g results and can be used conveniently anywhere nith 
a minimum expenditure of time. This instrument has been adapted by 
Pelner" from the Geneva Lens Measure by moving the fixed points 7 
mm. apart. The salient feature of the sensimeter is a central movable 
point Avhich is attached to a hand on a watch dial. The tests Avere 
made on the proximal phalanx of the thuml) Avhich Avas held horizon- 
tally Avhile the distal phalanx Avas held at right angles to it. The 



Fig. 1. — Sensimeter. 


sensimeter was rested upon the jn-oximal phalanx, and the dial number 
noted Avhieh registered the Aveight of the instrument. Pressure Avas 
then applied until the subject drcAv aAvay or Avinced: at this instant 
the corresponding number on the dial Avas read. The figure registered 
on the dial before the pressure Avas exerted Avas subtracted from the 
second reading, and the difference Avas recorded. Tliis procedure Avas 
then repeated on the other thumb. The mean of the Iavo values repre- 
sents the subjeet’s pain sensitiA'ity. 

In this study the aA^erage pain threshold of 100 dysmenorrheic Avomen 
Avas compared Avith that of 100 nondy.sinenorrheies, 100 Avomen past 
(lie menopause,* and 100 male subjects. The dysmenorrheic group 
consisted of 50 individuals Avith so-called primurj/ (e.ssential, “in- 
trinsic”) dysmenorrhea, and 50 A\-ith scconclanj (acquired, “extrinsic”) 
dysmenorrhea. One-half of the postmenopausal group Avas composed 
of Avomen Avho had gone through the physiologic change of life, and 
tile rem aining half consisted of those in Avhom the menojmuse had 


rL.'il'i *1**^ roptiiK-noiviusixl giovin. the Ume .«!incc the Inst 
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resulted from surgery. Furthermore, each of these two subgroups wa.s 
equally divided into women who had had dysmenorrhea and those who 
had been free of pain with the menses. 

Results 

Table I shows the dysmenorrheic group to have a lower pain thresh- 
old than any of the other three groups tested ; i.e., 12.2 for the dysmen- 
orrheics, as compared to 14.9 for nondysmenorrheics ; 15.2 for post- 
menopausal women; and 14.6 for males. The average of all three 
groups of women was 14.1, and the average of all four groups of sub- 
.iects studied was 14.2. Thus the dysmenorrheic group average was 
2.7 units below that of the nondysmenorrheie group, 1.9 units less than 
the average of the three groups of women, and 2.0 units^ less than the 
average of all four groups of subjects tested. 

Table I. Pain Threshold in Four Groups op Human Subjects as Measured by 

THE SENSIMETER 


GROUP 

NO. OF 
CASES 

AVERAGE PAIN THRESHOLD 
MEAN OF READINGS 

FROJI RIGHT AND LEFT THUMB 
(SENSIMETER UNITS) 

I. Dysmenorrheic 


12.2 

(a) Primary 


11.4 

(b) Secondary 


12.9 



14.9 


III. Postmenopausal 


15.2 

(a) Surgical 

oO 

13.2 

1. Had dysmenorrhea 

25 

14.7 

2. Had no dysmenonliea 

c25 

15.6 

(b) Physiologic 

50 

15.3 

1. Had dysmenorrhea 

25 

14.4 

2. Had no dysmenorriiea 

25 

16.2 


IV. Male 


14.6 

All Women 

300 

14.1 

All subjects 

400 

14.2 


Patients suffering from the primaiy type of dysmenorrhea showed 
the highest sensitivity of any group or subgroup in the entire series 
studied; a threshold of 11.4, as compared to 12.9, obtained in the 
group of those afflicted with the secondary tyjie of dysmenorrhea. 

The highest threshold, i.e., the loAvest sensitivity, of all four groups, 
on the other hand, was recorded among the postmenopausal women, 
15.2. No explanation is offered for this finding. The aA^erage pain 
threshold of the surgical menopausal subjects was only 0.1 unit le.ss 
than that of ivomen Avho had gone through the natural menopause, 
15.2 and 15.3, respecth'ely. However, it is of interest to note that 
individuals who had had dysmenorrhea earlier in life showed a de- 
cidedly lower threshold than those Avho had experienced no pain ivith 
their periods. This is true of both major groups of menopausal sub- 
jects, e.g., 14.7 (surgical menopause), and 14.4 (phy.siologic meno- 
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pause), in those with a history of dysmenorrhea, as against 15.6 (sur- 
gical menopause), and 16.2 (physiologic menopause), in women who 
had been free of pain at catamenia. 



UNITS -SENSOMETER READING [AVERAGEoF TESTS on RIGHT 
AND LEFT THUMBSj 


Flpr. 2.— Curves s 
area ancj their rela> 
inaivltluals. 


ItiK the preponderance of dysmenorrheics in the low threshold 
infrequency in the hiyh thre.=liold area.s n.s compared to other 


Ihe pain threshold of the male sub,iects was 14.6, only very slightly 
liiglier than that of the average of the three groups of women (14.1). 
Inkewise, the reaction to pain of men did not differ significantly from 
t'lat of normal and postmenopausal women (14.9 and 15.2, respec- 
tively). Thus, if one excludes the dysmenorrheics, the group in which 
sensitivity to pain was markedly greater than in the other groups of 
'voinen studied, it appears that in normal .subjects pain threshold is in 
general independent of sex, an observation previously reported by 
^elumiaeher and his co-workers.” 
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Since deductions based on average figures alone may often lead to 
erroneous conclusions, frequency distribution curves were plotted for 
the four groups of subjects tested (Fig. 2). These show the variations 
within each group. While a mathematical analysis of the results has 
not been attempted, comparison of the modal values in the four groups 
confirms the conclusion derived from average figures as to the rela- 
tively high degree of pain sensitivity of dysmenorrheics. 

It should be pointed out that in comparing the reactions of norma] 
and of dysmenorrheic women to pressure stimuli oh the thumb, as in 
the present investigation, the question might be raised as to the valid- 
ity of making inferences from a study of pain elicited on the surface 
of the body to pain that would be experienced by dysmenorrheic 
women at the time of menstruation. However, recent experimental 
eAudence indicates that a parallelism betiveen superficial and deep pain 
does exist, and that “inferences draivn from the studies of superficial 
pain are valid for deep pain. ’ 

Summary and Conclusions 

1. The hypothesis, often suggested, that dysmenorrheics have a lower 
pain threshold than normal women, has been substantiated by a study 
of 400 subjects, comprising 100 dysmenorrheics, 100 nondysmenorrheics, 
100 women past the menopause, and 100 males. 

2. The average pain threshold of the dysmenorrheic group was lower 
than that of any of the other three groups of subjects tested. Women 
suffering from the primary type of dysmenorrhea showed a higher sen- 
sitivity than those afflicted with the secondary type. When frequency 
distribution curves were plotted for the four groups of subjects studied, 
a comparison of the modal values confirmed the conclusion derived 
from aA'^erage figures as to the I’elatively high degree of pain sensitiA'ity 
of dysmenorrheics. 

3. The highest aA^erage pain threshold of any group Avas noted in 
Avomen past the menopause. Those AAho had a histoiy of dysmenorrhea 
shoAved a loAver threshold than those AAho had had painless periods. 

4. If one excludes the group of highly sensitiA’^e Avomen, the dysmen- 
orrheics, pain threshold does not appear to be markedly affected by 
sex. 

5. Since a study of pain sensithdty Avithin the postmenopausal group 
indicates that the loAAmred pain threshold of the dysmenoiTheic is re- 
tained eA^en past the climacteric, there apparently exists in the con- 
stitution of the dysmenorrheic AAmman an intrinsic factor that renders 
her more susceptible to pain than the nondysmenorrheic indiAudual. 
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DIMETHYL-ETHER STILBESTROL IN THE MENOPAUSE 
AND FOR THE SUPPRESSION OF LACTATION 

Oscar H. Bloom, M.D., Brooklyn, N. Y. 

(From ihe Beth-Fl Hospital, Hroolclyn and the O.P.D. of the Neto Yorh 
Post-Gradnate Hospital) 

D IETHYLSTILBBSTROL, usually referred to as stilbestrol, has not 
proved wholly satisfactory in the therapy of either the menopause 
or in the suppression of lactation. In the former, toxic reactions rang- 
ing from 10 per cent to 50 per cent according to various authors, and 
varjdng from simple nausea and vomiting to exfoliative dermatitis and 
angioneurotic edema, are the chief objections. In the suppression of 
lactation, the author found stilbestrol adequate during the parturient’s 
stay in the hospital. However, reports from patients two weeks’ post 
partum revealed a large percentage with reingorgement of the breasts. 
Further added treatment with stilbe,strol, in these cases, resulted in 
an alarminglj'- profuse first menstrual period. This added data neces- 
sitates revision of the value of the results obtained and reported pre- 
viously by this author. 

During the last two years, numerous articles have been published 
dealing with a host of new synthetic estromimetic agents, the majority 
of them derivatives of stilbestrol. These are the fatty acid salts (dipal- 
mitate, diproprionate and benzoate), dihydrostilbestrol (hexestrol), 
and the methyl ethers. The greater number of these reports are com- 
parison studies of dosage, therapeutic efficacy, and toxicity between 
stilbestrol and several of its salts. Although some of these compounds 
are less toxic than stilbestrol, it must be emphasized that none of these 
are entirely free from “unpleasant sequelae.’’ It is an accepted fact 
at present that by increasing the length of the side chain of stilbestrol, 
or by stearification with the aliphatic acids, there is a decrease in 
potency and toxicity, for the same dosage level, but a more prolonged 
estrus effect. However, the ideal synthetic estromimetic, that is, 
potent and free from all toxicity, has not as yet been desci’ibed. 

The case for the methyl ethers is aptly summarized by Teague, as 
follows: “A few papers have appeared recently concerning mono- 
methyl stilbestrol. This ether derivative presumably becomes de- 
methylated in the body, liberating free diethylstilbestrol. It seems to 
offer the advantage over free diethylstilbestrol of producing fewer 
side-actions in the effective dose range.” 

The above paragraph stimulated further investigation in the chem- 
istry and pharmacology of the methyl ethers of stilbestrol. Xotwith- 
sfanding the excellent reported results with monoraethyl ethei- stil- 
be.strol, the author felt that the dimethyl ether .stilbe.strol, because of 
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its chemical configuration, might he still more efficacious. The follow- 
ing structural formulas, of stilhestrol and its mono- and dimethyl ether 
derivatives, show the differences between the three chemicals, i.e., the 
substitution of one methyl radical for each hydroxyl group, mahing 
either 
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111 the lalioratory, great difficulty is experienced in the demethyla- 
tioii of the methyl ethers, by"- chemical means. Furthermore, it is be- 
lieved that since methyl radicals are ethers, they would also be more 
stable to oxidation in the organism, resulting in more prolonged and 
uniform activity, depending upon the rate of demethylation and utili- 
zation. However, there is no authoritative statement on the relative 
rapidity of absorption and oxidation, of the methyl and ethyl radicals, 
permitting prognostication as to clinical results of therapy with these 
agents. Nevertheless, the difficult chemical demethylation, in vitro 
as well as in the organism, offers a reasonable pharmacologic explana- 
tion of the clinical results herewith obtained and reported. 


Menopause 

This group of cases studied represents 22 from the gynecologic clinic 
of Dr. Iff. N. Hyams at the N. Y. Post-Graduate Hospital and 27 from 
the author’s private practice, treated and observed for the past 18 
months. This mixed group of women from all social strata makes 
possible the elimination of psychic factors in improvement, prevalent 
in the therapy of the menopause, particularly in private patients. 
Every patient originally applied for relief from “change of life.” All 
complained of flushes, sufficiently frequent during the day to interfere 
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with the usual routine and severe enough to arouse them from sleep. 
One patient suffered from flushes occurring every ten minutes and 
threatened suicide unless relieved. Associated ivith the vasomotor 
.symptoms of flushes, chills, and sweats were symptoms referable to the 
nervous system, such as melancholia and irritability, in some eases. 

The sole method of assay used was the patient’s reactions, as advo- 
cated by Greenhill. Liberation from symptoms meant successful therapy 
and absence of side-actions indicated freedom of toxicity from the drug. 

Method . — ^Dimethyl ether stilbestrol, 30 mg. dissolved in 1 e.e. of 
sesame oil, was injected intramuscularly and repeated weeld.y until 
all symptoms subsided. One patient received 60 mg., 3 were given 
75 mg., and one required 120 mg. With the exception of these five, 
the other 44 eases received 90 mg. We can therefore assume the aver- 
age dose necessary for complete relief to be 90 mg. divided into three 
weekly doses of 30 mg. The patient ivas then instructed to return at 
mouthy intervals for observation. No supplementary oral treatment 
of any kind was given. When the symptoms recurred, a similar course 
of treatment was instituted. The total number of symptomless days 
was computed and served as the index of the efficacy of the drug, in 
each individual case. 

Results . — The results obtained with dimethyl ether stilbestrol more 
than fulfilled all expectations, as to potency, duration of effects, and 
absence of toxicity. Table I is a resume of these findings. 

Tablk I 


TYI>E OF MENOPAUSE 

CLINIC 

CASES 

AVERAGE 
NUMBER DATS 
SYMPTOM-FREE 

PRIVATE 

CASES 

AVERAGE 
NUMBER DAYS 
SYJrPTOM-FKEE 

Natural 

17 

144 

18 

156 

Surgical 1 

5 

112 

9 

121 

Total I 

22 

132 

27 1 

144 

Toxic Reactions 1 

0 


0 1 



It will be noted that the average number of days, free from any 
symptoms referable to the menopausal state, are 132 for clinic cases 
and 144 for the private, with a mean average of 138 days for the en- 
tire group. Noteworthy is the inexplicable shorter duration of relief 
in the surgical menopause cases as compared to those in the natural 
menopause, i.e., 112 against 144 days in the clinic group and 121 
against 156, in private eases. The author is unable to find any record 
of this observation, in the literature, and will appreciate correspond- 
ence, either confirming or denjdng the constancy of this finding. The 
one most significant fact is the total absence of any toxic reactions. 
Careful questioning failed to elicit an admission of even simple nausea. 
The prolonged potent effects and freedom from any toxic side-actions 
stamp dimethyl ether stilbesterol as the possible ideal estromimetie. 

Suppression of Lactation 

This part of the study Avas eai'ried out at the Menorah Maternity 
Diiision of the Beth-El Ho.spital, Brooklyn, ivith the eoopei’ation of 
the obstetric staff. 
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It is apparent, because of its long period of latent activity, that di- 
methyl ether stilbestrol, per se, could not be of any value in suppres- 
sion of lactation. HoAvever, in combination 'with stilbestrol a mixture 
is obtained in ■which both drugs ai'e supplemental, in much the same 
way as obstetric pituitrin and ergotrate. The stilbestrol, a quickly- 
acting suppressant, makes possible the symptom-free period until the 
slower acting dimethyl ether stilbestrol exerts its prolonged effects, 
thereby diminishing the secondary reingorgement, so frequent udth 
stilbestrol alone. In this study, 15 mg. of stilbestrol and dimethyl 
ether stilbestrol, dissolved in 1 e.c. of sesame oil, ■were administered 
intramuscularly and repeated in 48 hoiu's. 

A total of 269 cases were treated and observed in the manner out- 
lined. Of these, 245 received but the two injections and 24 required 
a third one, administered usually on the day of discharge from the 
hospital. Four eases ■were complete failures, judged by painful and 
engorged breasts, requiring some other form of relief. These patients 
may have been refractory to these estrogens. Obviously, the problem 
of reingorgement is of paramount importance in a study such as this, 
and every effort was made to ascertain the total niTmber of eases, 
reporting' any degree of reingorgement. Included in this group are 
cases that required no further therapy or relief. Yet their inclusion 
was thought advisable, to rule out all element of doubt as to the ther- 
apeutic efficacy of this mixture. Approximately 11 per cent suffered 
with reingorgement. This is probably due to improper supervision. 
The author believes that a third dose of the mixtixre ■would have pre- 
vented this complication, for in the 24 cases receiving three injections 
there Avas no incidence of reingorgement. 


Table II 


NUMBER 

i 

CASES 

AVITH EE- 

INGORGB- 

MENT 

TOTAL 

FAILURES 

DOSAGE 

AVitli 2 doses 

245 

29 

0 

30 mg. stilbestrol 

30 mg. dimethyl ether stilbestrol 

With 3 doses 

24 : 

! 

0 

1 

4 

45 mg. stilbestrol 

45 mg. dimethyl ether stilbestrol 

Total 

269 i 

29 

4 1 



Delay in onset of menstruation occurred in about 30 per cent of the 
eases — ^in some for as long as tAvo months past the usually expected 
time. This fact serves not only to explain the mechanism of suppres- 
sion of lactation, by inhibiting the anterior pituitary gland in its pro- 
duction of prolactin, but is a direct indication of the pharmacologic 
activity of the estrogens employed. • One case of profuse bleeding, four 
Aveeks post partum, necessitated a curettage, Avhich revealed a cystic 
glandular hyperplasia of the endometrium. 

As a whole, these results may be regarded as satisfactory. HoAvever. 
it is not the intention to alloAV the formula of the mixture and the 












696 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


dosage to remain static. This investigator is not aware of any similar 
or previous study, with a mixture, of estrogens, in the suppression of 
lactation, and hopes that this may serve as a stimulus to further studies. 
Improvement in results will undoubtedly be attained by continuous ex- 
perimentation, for the optimum mixture and method of administration. 

Summary 

1. In the menopause, dimethyl ether stilbestrol gives the following- 
results : 

a. Absence of any toxic reactions, 

b. Freedom from symptoms referable to the menopause for an 
average period of 138 days or approximatelj’- four and one-half 
months, and 

e. Patients with surgical menopause have a shorter duration of 
relief than those in a natural menopause. 

2. In the suppression of lactation, in a mixture with stilbestrol, 

a. The incidence of reingorgement was reduced, 

b. The onset of the first menstinial period was delayed, in 30 per 
cent of the eases. 

% 

Tlie author -u-ishes to express his appreciation to Dr. JI. N. Hyams for his per- 
mission to utilize the clinic patients in this study; to Drs. Halperin, Levine, _ and 
Koplovritz for their generous cooperation and permission to treat their private 
and service obstetric cases, for the suppression of lactation, thus making this 
study, possible. 

The material used was supplied by W. F. Straub & Company, Chicago, 111. The 
dimethylether stilbestrol is known under the name of Synthil A. The combination 
of estrogens used in the study of suppression of lactation was also prepared by 
the same company. The author wishes to thank this company for its cooperation 
and for the materials supplied. 
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PROLONGATION OF PREGNANCY AND EXCESSIVE FETAL 
DEVELOPMENT FOLLOWING ADMINISTRATION OF CORPUS 
LUTEUM EXTRACT IN THE TREATMENT OF 
THREATENED ABORTION 

Douglas P. i\IuRPHY, M.D., Philadelphia, Pa. 

(From the Gyncccan RospitaJ Institute of Gynecologic Besearch, Department of 
Ohstetrics and Gynecology, 'University of Pennsylvania) 

S NYDERS administered extract of pregnancy urine to rabbits late in 
gestation. Fresh corpora Intea resulted, the onset of parturition was 
delayed, and the fetuses developed to excessive size. 

Heekel and AlleiP treated rabbits late in pregnancA' with estrogenic 
.substance. The fetuses died shortly after the maternal treatment, but 
nevertheless the onset of parturition also was delayed. 

Koft‘ and Davis'* administered corpus luteum extract to rabbits late 
in pregnancy. This treatment delayed the onset of parturition, and the 
resulting fetuses showed evidence of postmaturity by their unusual size 
and state of development. 

Snyder considered that the prolongation of the pregnancies of his 
animals was due to the activity of the experimentally produced corpora 
lutea. Heekel and Allen assumed that the same phenomena in their 
animals resulted from the fact that the estrogenic substance maintained 
the functional actiAuty of existing corpora lutea. Koff and DaAus con- 
cluded that the corpus luteum played a definite role in controlling the 
gestations of their rabbits. 

The present report concerns a patient Avho received a large amount of 
corpus luteum extract during the first half of her pregnancy, AAdiich AAms 
administered in order to control a threatened abortion. Her pregnancy 
persisted for 44 Aveeks and her infant Avas unusually large at birth. 

Case Report 

]\Irs. A. S., Avhite, aged 31, had had her fii-st pregnancy terminate by 
a spontaneous abortion in July, 1942. Normal menstruation, AA'hieh had 
always been regular, became re-estfiblished immediately. Her last normal 
period began January 3, 1943. Nausea AA'as experienced for the first time 
on January 25. Uterine cramps began on February 6. Slight uterine 
bleeding occurred on Februaiy 21 and recurred seA’eral times betAAmen 
that date and March 21 Avhen it appeared for the last time. Uterine 
cramps of variable strength and duration recurred frequently at ir- 
regular periods daily from their onset on February 6 until June 6, at 
which time they ceased. During practically this entire time the patient 
remained in bed. 

For the 4 months AA’-hile uterine cramps Avere talving place, the patient 
took orally an average of 14 grains of corpus luteum extract^' daily, con- 
suming in this period some 1,500 grains of the material. 

♦Corpus luteum was administered orally in the form of Lutein (Hynson 'We'^coU 
and Dunning Co.). According to the manufacturer, each 2-grain tablet represents 
approximately 8 grains of fresh corpus luteum of the sow, freed as far as practical 
from other ovarian tissue, and dried in a vacuum. The patient took an average of 
seven tablets daily, and more on days when cramps were unusuallv severe or fre- 
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Petal activity was experienced for the first time on May 16, during the 
twentieth week of gestation. On the basis of her menstrual history and 
other findings, the expected date of her confinement was computed as 
being October 10. 

At the end of the second and third weeks after the expected date of 
confinement the patient took castor oil Avith the hope of starting labor, 
but this Avas Avithout any effect upon her uterine motility. On November 
6, Avdiich v^as 26 days after the expected date of confinement, labor began 
spontaneously. After 36 hours of uterine contractions of only fair 
.strength the fetal head had failed to engage, and the cervix Avas dilated 
only 4 centimeters. As a result, the patient Avas delNered by cesarean 
section, the infant being found to weigh 4,990 grams (11 pounds). 

Comment 

Certain questions arise in connection Avith this case. Was the preg- 
nancy aetuallj’- prolonged? In support of a positive ansAver to this 
question are the foUoAving facts: The mother of the infant Avas an 
intelligent college graduate. Her menstrual history Avas always regular. 
The date of her last menstrual period Avas knoAvn accurately and this 
period AA’^as normal. She experienced nausea Avithin four Aveeks of her 
last period. Life Avas felt during the tAventieth Aveek of gestation. 
Castor oil failed to elicit a uterine reaction on tAvo different occasions 
after the expected date of her confinement. The patient kept a daily 
record of all signs and symptoms until all evidence of threatened abor- 
tion ceased. 

With respect to the size of the infant, the folloAving facts are of 
interest: The mother Aveighed only 140 pounds before conception, and 
the father Aveighed 160 pounds, neither of them being of unusually large 
size. The infant AA^as the first born; large infants usually are the later 
born in a family. 

No infomiation Avas available regarding the biologic potency of the 
corpus luteum extract. The patient, hoAvever, failed to abort in spite 
of the fact that cramps peiristed for 4 months, and she did so previously 
at a time Avhen she received no treatment Avith corpus luteum extract. 

No similar experience has been unearthed in the literature, and this 
may liaA^e been due to the fact that probably no other patient receiA^ed 
so large an amount of the drug over such a long period of her pregnancy. 

If one assumes that this pregnancy AA^as prolonged as a result of the 
administration of corpus luteum extract, its action remains to be ex- 
plained. Taa'o possibilities can be considered : Either the drug remained 
potent in the body, or its presence early in pregnanej’ spared the 
patient’s oaa-ii corpus luteum to be effectiA'e later in pregnancy. There 
may be no correlation betAveen the treatment of this patient, and the 
length of her gestation and the large size of her child, but the aboA^e- 
mentioned experimental eAudence AA'ould seem to be highly confirmatiA'e. 
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SPINAL ANESTHESIA TO FAVOR RAPID DILATATION OF THE 
CERVIX IN OBSTETRIC EMERGENCIES 

Preliminary Report 

SasiukIj S. Rosekfeld, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Ohstetrics of the Jewish Memorial Hospital) 

O ccasions arise in obstetric practice where immediate delivery is 
imperative. These occasions fortunately are few, bnt nevei’theless 
if poor results and tragedy are to be avoided, they must be treated by 
a technique that will be both effective and safe. Ordinarily when con- 
fronted by a ease of prolapsed umbilical cord, irregular fetal heart, 
etc., our most important guide to treatment is the condition of the 
cervix. In the absence of disproportion, given a soft and dilatable 
cervix, the aeeoucheur itsually completes the dilatation manually and 
then effects delivery by either forceps, internal podalic version or 
breech extraction depending on the presentation, position, degree of 
engagement and his OAvn preference. Should a similar set of conditions 
present themselves in a case where the cervix is thick and leathery 
and not dilatable, the case is usually treated by attempts at cord re- 
placement, at best a procedure that yields poor results, or by Diihrs- 
sen’s incisions of the cervix, or perhaps by cesarean section. In a 
great many eases the fetus is abandoned, the labor being conducted 
solely in the interest of the mother. Few obstetricians fortunately 
have the temerity to forcibly dilate the cervix and then effect delivery. 

In the types of cases under discussion, I haAm emploj’ed spinal anes- 
thesia Avith highly satisfactory results. 

Delmas^^ in 1929 reported deliA'^ering AAmmen before the onset of labor 
by manually dilating the ceiwix and performing internal podalic ver- 
sion. Anesthesia Avas induced by the spinal route. This pi'oeedure at 
that time and eAmn uoav impresses me as unnecessarily meddlesome and 
radical. HoAvever, given the proper indication this procedure can 
proAm inAmluable. Within the last feAv months, I have deliAmred a num- 
ber of Avomen by this technique, the results and conclusions of AA-hich 
Avill be reported in a subsequent paper by the author and Dr. Joseph 
Feibush who administered the anesthetics and Avorked out important 
details such as the preferred anesthetic agent, the optimum dosage, 
etc., and has also made careful and important obserAmtions of physical 
and mental reactions of patients during and following anesthesia. 

The folloAving cases illustrate both the indications and the technique 
employed. 

My first delwery by this method Avas in 1939. 
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Case 1. — ^Llrs. M. F., aged 27, gravida v. All the previous pregnan- 
cies ended in stillbirtlis in the seventh month of pregnancy. She was 
told that all of her pregnancies were complicated by toxemia. On the 
present admission to the hospital, the urine showed four plus albumin 
and the blood pressure was 132/82. Labor Avas induced medically three 
days after admission by castor oil and injections of Pitocin. The mem- 
branes ruptured that day but there were no labor pains. Leakage of 
amniotic fluid continued and at the end of two weeks there Avere still no 
appreciable labor pains. The cervix at this time Avas tAvo Angers dilated 
and a Voorhees’ bag Avas inserted. The bag Avas ineffective for despite 
its presence plus the administration of oxjdocics, there Avere only irregu- 
lar uterine contractions. Tavo daj's after the insertion of the bag, the 
patient had a chill and the temperature rose to over 103 degrees P. Her 
condition appeared desperate and immediate delivery Avas deemed im- 
perative. The cervix at this time Avas three and one-half Angers dilated 
but thick. Inhalation anesthesia Avas considered inadAusable and deliA'^- 
ery by the Delmas’ technique Avas decided on. 

Under spinal anesthesia, employing 1.3 e.e. tropococaine, the Voorhees’ 
bag Avas removed. At the junction of the cervix and the loAver uterine 
segment there Avas a marked contraction. This Avas dilated manually for 
some time, and AAdien it disappeared podalie A’^ersion Avas performed. 
The child shoAved several small areas of maceration and there Avas a 
loose knot in the umbilical cord. The placenta AA^as expelled by the 
Crede maneiwer. The entire procedure took thirty minutes. The re- 
laxation AA-^as good, the respirations AA'ere regular and there Avas no vomit- 
ing. The patient had a stormy eoiiAmlescence but left the hospital in 
good condition. 

Case 2. — Mrs. A. B., aged 36, gravida iii, para o. The last menstrual 
period AA^as on September 23, and expected date of delwery June 30. I 
saAV her Avith her family doctor on July 13, the reason for the consulta- 
tion being an irregular fetal heart rate. The rate Amried betAA^een 100 
and 180 per minute. The fetus appeared to be average size and the 
pehns ample. The ceiwical canal AA’^as obliterated and the cerAux ad- 
mitted the tip of a finger and Avas soft. 

Under spinal anesthesia employing 150 mg. of procaine the cervix Avas 
easily dilated manually to full dilatation in seven minutes and a podalie 
Aversion AA^as performed. A normal liAung infant Avas easily delivered. 
The placenta Avas delivered a feAv minutes later bj’’ simple expression. 
Small bilateral cei’A’ical lacerations AA'ere repaired as Avas a right lateral 
episiotomy. IMother and baby left the hospital in ten days in good 
condition. 

Case 3. — ^klrs. J. S., aged 28, graAuda i, para o. Last menstrual 
period December 23, expected date of delh’-ery September 30, 1943. 

Patient Avent into labor on September 21, and after tAvelve hours of 
labor, the fetal heart became A'eiy iiTegular and Adolent fetal moA^ements 
Avere observed. The fetus AA'as CAudently in distress and immediate deliv- 
ery AA'as deemed necessary. 

Under SO mg. of neocaine the cervix Avas found to be thick and one 
finger dilated. The position AA'as right occipitoposterior and the head 
unengaged but engageable. Puli ceiwical dilatation AA'as easily obtained 
by manual dilatation. The occiput AA'as then rotated to left occipito- 
anterior by a manual maneuA-er prcA'iously described by the author.*'" 
Axis traction forceps AA'cre then applied eephalically and a normal living 
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infant delivered. Moderate-sized cervical tears were easily repaired as 
was a riglit lateral episiotoniy. The placenta was delivered by simple 
expression. 

^Mother and baby left the hospital on the ninth post-partum day in 
good condition. 

Case 4. — B. F., aged 27, gravida ii, para i. Patient came from 
Arkansas and was very anxious to get back to her family. The men- 
strual history was indefinite, birt .iudging from the size of her abdomen 
and the day she said she felt life, I deemed her at term on August_12, 
and proceeded to induce labor by rnptui’ing the membranes. The cervical 
canal was ol)literated and the cervical os was thick and admitted two 
fingers. The cord prolapsed into the vagina immediately after the rup- 
ture of the membranes and the pulsations were weak. Immediate deliv- 
eiy was considered urgent and accordingly a podalie version was per- 
formed under spinal anesthesia, emplomng 100 mg. of procaine and a 
living nonnal child was delivered despite the fact that the cord was not 
pulsating at biifh. The implantation of the placenta was low and this 
factor probably explains the prolapse of the cord. There were no cervical 
or perineal tears and the placenta was expelled in a few minutes by 
simple expression. 

lilother and baby left the hospital on the ninth post-partum day in 
good condition. 

Case 5. — ^iMrs. C. M., aged 22, gravida i, para o. Patient was admitted 
to the hospital because of pregnancy complicated by subacute bacterial 
endocarditis. 

Her expected date of delivery was on August 30, 1943. She went into 
labor on July 3, and for fear of producing depression and asphyxia in 
the pi’emature child no sedation was given the mother. Soon after 
initiation, labor became strong and the patient Avas uncooperative and 
“fagging” herself out. 

The cervix Avas then tAvo fingers dilated. One hundred mg. of procaine 
AA'^ere administered by the spinal route and Avithin one minute manual 
dilatation attained full cervical dilatation. The membranes Avere then 
ruptured artificially and a liAdng premature child Aveighing 3 pounds 
and 5 ounces AA’^as delwered by Ioav forceps. 

The patient stood the ordeal aa'cII and Avas A^ery grateful for the im- 
mediate relief from pain accorded by the spinal anesthesia. On the 
tenth post-partum day she Avas transferred to the medical service and 
the child left the hospital in good condition on the forty-second day. 
The mother is still aliA^e at the time of this AAU’iting. 

Discussion 

It can be demonstrated pharmacologically and certainly clinically 
that spinal anesthesia relaxes the eeiwical muscles so that the cerAOx 
can be easily dilated, and at the same time, it causes contraction of the 
corporeal muscles. This latter action greatly limits the blood loss. 

'While it is true that the eeiwix can be manually dilated under gen- 
eral anesthesia, nevertheless the advantages gained by emplojnng 
spinal anesthesia make it the anesthetic of choice in the type of eases 
under consideration. Under spinal anesthesia, the dilatation of the 
cervix can be more easily performed, the child practically ahvays cries 
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spontaneously, obviating the need for resuscitation and the blood loss 
is usually far less than under general anesthesia. 

Due to the fact that every ease requires delivery by a major obstet- 
ric procedure, it follows that this technique should be employed only 
liy thoroughly experienced obstetricians for otherwise the results will 
not only be unsatisfactory but in many cases truly tragic. 

Summary 

The employment of spinal anesthesia in obstetric patients in whom 
immediate delivery is indicated is advocated and discussed. Five illus- 
trative eases are described. 


Conclusions 

In instances Avhere haste is indicated and cephalopelvic dispropor- 
tion does not exist, delivery under spinal anesthesia is both -feasible 
and very satisfactory. 

Every case subjected to spinal anesthesia requires mastery of ob- 
stetric operative procedures, therefore patients anesthetized by the 
spinal route should be delivered by thoroughly trained and experienced 
obstetricians. 
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PREGNANCY AT TERM IN PROLAPSED UTERUS WITH 
PROLAPSE OF CORD- 

Israel, Kibel, New York, N. Y. 

(From the Department of Obstetrics, of the Bronx Hospital) 

P rolapse of the uterus at or near term is rare. In the Bronx Hos- 
pital from January 1, 1938, to November 1, 1943, this ease is the only 
one in 15,696 deliveries. KeetteP had one ease in 13,000 deliveries in a 
period of over 14 years. Prom another hospital he was able to report 
another case which occurred in 2,000 deliveries over a period of 10 years. 
This led him to analyze 170 reported eases, 137 of which were collected 
before 1901 by Pi’anke, Seitz axrd Andrews. Palmer Findley^ added 10 
more cases in 1911, and 23 other reports, including the three he reports, 
have appeared since then. Most of the cases that have gone to term 
showed only an elongated, h 3 ’^pertrophied and edematous cervix. Up to 
the seventh lunar month eases have been reported with complete pro- 
cedentia, but with a full-term fetus this is hardlj’- possible. Most of 
Keettel’s analyzed eases occurred in multiparas. 

The condition seems to have little effect on fertility and pregnaimj’^ 
occurred in spite of marked chronic endoeervicitis. Early abortion 
(21 per cent) is relatively frequent. Findley advises plastic repair at 
this early stage without interruption of pregnancy. It was found that, 
because the uterus rose out of the pelvis after the fourth or fifth month 
of pregnancy, thus pulling the cervix into the vagina, there was less 
tendency to spontaneous abortion. Therefore, Pranke and Seitz, in 
their earlier cases, recommended the use of a pessary until the uterus 
was enlarged and the cervix drawn upward. Andrews' feels the in- 
cidence of breech presentations was increased. 

The operative incidence reijorted by Keettel was high. The most 
common method of delivery, outside of spontaneous deliveries (45.7 
per cent), was the use of forceps (27.1 per cent), after Diihrssen’s in- 
cisions (29.3 per cent). Version and extraction (4.3 per cent), craniot- 
omy (7.8 per cent), and cesarean section (one case of the Porro type) 
were used only occasionally. The fetal death rate was high (22.1 per 
cent). Mateimal mortality was also high (6.3 per cent), nearly all due 
to sepsis. 

The treatment of this condition was formerly radical, bixt has in 
recent years become conservative. 


Case Reports 


Mrs. D. L., aged 39, gravida v, jxara iv, came to the prenatal clinic 
for the first time on July 27, 1943. At this time she stated her last 
menstrual period was February 1, 1943, and her expected date of con- 
finement was figured as November 8, 1943. 

Her past medical and surgical histoiT was negative. She had four 
children, the oldest eighteen and the youngest two years of age. Theii- 
birthweights were 8, 9, 9, and 7 pounds and 10 ounces, respectiveljE 


♦This case report was made available through the courtesv of Dr Xiever 
sohn, attending Obstetrician, Bronx Hospitai. Kew Tork, N. Y. " ‘ -“osen 

fPresented at a meeting of the Section of Obstetrics and Gvnecoloirv of the -Vew 
\ork Academy of Medicine, December 28. 15)43. ‘ ^ Ae^\ 
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Physical examination revealed the heart and lungs negative. The 
pelvic measurements were ample. Tlie- abdomen showed a five months’ 
pregnancy, the height of the fundus above the symphysis being 21 cm. 
Vaginal examination revealed a cystocele. reetocele, and a first degree 
uterine prolapse. Urine and Wassermann tests taken at this time were 
negative. 

The prenatal clinical course was uneventful with her blood pressure 
around 105 systolic and 60 diastolic. 

According to her history, on the night of October 19, 1943, she felt 
something protruding from the vagina, but she -went to bed, and did 
not enter the hospital until 10 :35 a.m. of the following day. There were 
no edema and no pains. The abdomen revealed a pregnanej^ almost at 
term, breech presenting, with the back to the right and anterioidy. No 
fetal heart sounds wei’e heard. Projecting from the vagina for a con- 
siderable distance were the cervix and the uterus, and protruding from 
the cervix was a nonpulsating cord. In the deliver}’- room, after sterile 
precautions, the protruding mass Avas redeposited into the vagina. At 
this time the cervix Avas dilated li/o fingers and a footling presentation 
Avas made out. That afternoon, Avhen seen by the attending obstetrician, 
the temperature had risen to 102° P. Noting the absence of pulsation of 
the cord, and the length of time it had been prolapsed, no interference 
at this time Avas advised. Tavo grams of sulfadiazine AA’ere given imme- 
diately, folloAved by one gram -eA’-ery four hours. Taa’o ounces of castor 
oil Avere also given, Avith the hope of inducing labor. 

By 9 ;00 p.m. that evening, the patient Avas having moderate contrac- 
tions, but because of her temperature 1,000 c.c. of 5 per cent glucose Avere 
given intravenously, and she Avas given sedatives. At 7 :15 a.m. the fol- 
loAving morning, after a lOi/^-hour labor, the patient delivered a stillborn 
breech, R.S.A., female, Aveighing 7 pounds. There AA’as no laceration. 
FolloAving the delivery the patient had a chill, and the temperature rose 
to 103.6° P., AA’hieh dropped to normal by 4:00 p.m. that afternoon. 

The laboratory examination shoAved urine: specific graA’ity 1,020, 
sugar and albumin negative, acetone 2 plus, diacetic acid 1 plus, occa- 
sional red blood cells, and 4 to 5 AA’hite blood cell per high poAver field. 
Blood count shoAved hemoglobin 92 per cent, red blood cells 4,230,000, 
AA’hite blood cells 23,100, polys 80 per cent, band forms 7 per cent, 
Ijunphocytes 13 per cent and toxic granulation of the neutrophiles. 
Blood culture Avas sterile after 144 hours of incubation. 

Por the next feAv days the temperature fiuetuated around 100° P., but 
Avas back to normal on the fifth day postpartum. Except for a slight 
cough, but AAuth no signs in the chest, the puerperium Avas uneventful, 
and the patient Avas discharged on the tenth day post partum. She Avas 
sent to the gynecological clinic, to be later referred to the hospital for 
operation. 
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A CASE OF PSEUDOHERMAPHRODISMUS FEMINUS 
EXTERNUS WITH UTERUS DIDELPHYS, 
IMPERFORATE ANUS AND VAGINA 

Irving Siegel, M.D., Major, M. C. 

(Frojn the Station HosiniaJ, ^Randolph Field, Texas) 

C ONGENITAL malformations of the urogenital system are adeqnatelj’- 
described in most obstetric textboolis. The case presented is interest- 
ing because of the inability to determine the sex of the infant before 
death and the bizarre combination of anomalies which were found at 
autopsy. 

Mrs. V. H., aged 19, primipara, was first seen in the prenatal clinic 
of the Station Hospital, April 16, 1942. Her last menses occurred Dee. 
5, 1941, and the expected date of delivery was Sept. 12, 1942. Examina- 
tion revealed the uterus enlarged to 20 weeks’ gestation. The pelvic 
measurements were normal and the rest of the examination was essen- 
tially negative. The prenatal course was normal in every respect and 
patient went into labor Sept. 16, 1942. In 4 horn's the baby was spon- 
taneously delivered after a midline episiotomy. The puerperium was 
uneventful and the mother was discharged from the hospital on the tenth 
day. The baby weighed 8 pounds and cried at once. 

Physical examination of the baby revealed congenital anomalies. The 
rectum was absent nor was there any dimple to show the presence ot a 
blind pouch. The genitals were distinguished by two normal looldng 
labia majora. There rvere no labia minora. The vaginal opening was 
absent nor was there any erddence of a hjmien. The clitoris was hjTier- 
trophied to four times the normal size, resembling a penile organ. Just 
below it was a longitudinal urethral opening and below this was a small 
pendulous scrotal-appearing structure. Testes Avere not palpable here 
nor in the groin. The sex could not be determined definitely. 

Course. — The baby outAvardly appeared in good condition. Urine 
passed from the urethra. Occasionally gas Avas expelled through the 
same orifice. Seventeen hours after delivery, under local anesthesia, 
the perineum was explored surgically by Major T. R.. Hannon, M. 0., 
but no rectal pouch could be found. Thereupon a simple left-sided 
colostomy Avas performed by bringing a loop of sigmoid up through 
the loAver left rectus muscle and suspending it in position Avith a glass 
rod under the intestinal loop. TAventy-four hours later the colostomy 
loop Avas opened by a live cautery and boAvel function began through 
this opening. The baby took artificial feedings Avell and Avas dis- 
charged from the hospital on the tenth day in good condition, Aveighing 
7 pounds 14 ounces. 

On October 5, 1942, nine days after leaving the hospital, the baby 
Avas readmitted, acutely ill AAuth a history of vomiting, fcA’-er, and in- 
creasing abdominal distention. For the past 24 hours no urine had 
been passed and the fecal drainage from the colostomj^ had almost 
ceased. Physical examination revealed an acutely ill infant Avith 
marked abdominal distention. There Avas a firm, feed mass in the 
right loAver quadrant, pressure on ndiich caused urine to floAV from the 
urethra. X-rays made after injection of skiodan into the loops of the 
colostomy failed to reveal anj^ definite evidence of obstruction. X-rays 
of the genitourinai-y system AA-ith retrograde skiodan injection AveVe 
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suggestive of a multicystic kidney on the left side. No kidney or 
ureter was visualized on the right side. The colostomy was irrigated 
with saline solution and profuse amount of fecal matter was dis- 
charged. The abdominal distention subsided. However, the urinary 
suppression continued, the baby became toxic, vomited persistently 
and died 36 hours after admission, 21 days after birth. 



Pig. 1. — Diagraniniatic representation of congenital anomalies. 


Autopsy . — The following is an excerpt of a complete postmortem 
examination done by Captain George M. Hass, M. C. : Terminal pneu- 
monia and the presence of a colostomy was noted. The rectum termi- 
nated in a narrow tract about 1 centimeter long and 3 millimeters in 
diameter which communicated with the posterior urethra. The right 
kidney and ureter were absent. The left kidney and ureter were dilated 
and showed evidence of recent infection. The bladder was normal 
except for absent right ureteral orifice. Posterior to the bladder was 
a large cyst about 15 centimeters in diametex*, filled with foul smelling 
yellowish purulent material under tension. On each of the upper and 
lateral aspects of the cyst was a uterus, tube and ovai-y. Below, the 
cyst reached to about i centimeter from the skin of the perineum at 
the vulval region where the vaginal introitus should have been. 

Final Diagnosis. — 1. Acute pyelonephritis left kidnej^ due to congeni- 
tal connection between sigmoid colon and posterior urethra, 

2. Hydronephrosis left kidney, 

3. Uremia, tei-ininal, and 

4. Congenital anomalies: absence of right kidney and ureter; uteiTis 
didelphys; imperforate anus; imperforate vagina; pseudohydroeolpos ; 
ui’elhrosigmoid fistula; pseudoherinaplirodismus feminus externus. 



TUBAL PREGNANCY IN A TUBERCULOUS FALLOPIAN TUBE 

Bernard Mann, M.D., and David R. 1\'Ieranze, M.A., M.D., 
Philadelphia, Pa.. 

(From the Gynecological Service of the lit. Sinai Sospital) 

T he coexistence of tnbei'cnlosis and ectopic gestation in the Fal- 
lopian tube appeal's to be a very rare occurrence. In 1939, Steven- 
son and Wharton^ reviewed the literature of the subject and noted 
that exclush'^e of their own single ease, only 8 cases had been pre- 
viously reported. They believed that their ease was the first proved 
ease reported “from the English-speaking ivorld.” It vms also the 
first case in the 47 years of the existence of the gynecologic aiid patho- 
logic laboratories of the Johns Hopkins Hospital — a period in which 
402 eases of tuberculous salpingitis and 516 of tubal pregnancies had 
been observed. 

In 1940, apparently as a result of a more thorough search of the 
literature, Bland^ assembled 32 eases and added one of his own. This 
represented the only such ease which had been observed in the Jeffer- 
son Medical College between 1907 and 1939, during which period some 
55,000 surgical specimens had been examined. Of these, 209 repre- 
sented tubal pregnancies and 38, tuberculous salpingitis. Since 1940, 
some four additional cases have been reported in the Amei’ican and in 
the continental literature. 

Our patient, S. G., aged 27, was first admitted to the Mount Sinai 
Hospital six yeai’s ago — 3/27/36, vdth a three months’ history of pain- 
ful, bloody urination. Some weight loss had occurred. Physical 
examination disclosed a patient in apparent good health with no im- 
portant findings, except a soft systolic murmur at the apex. There was 
no history of tuberculosis in the family or any past history of tuber- 
culosis. An examination of the chest disclosed no clinical evidences of 
active tuberculosis. X-ray of the chest was normal. Urine from the 
right kidney showed acid-fast organisms, that from the left showed 
none. An occasional acid-fast rod was found in the feces. An intra- 
venous urography done prior to operation disclosed a moderately en- 
larged right kidney, whose lower pole showed soft masses and a small 
amount of mineral deposits, as is occasionally seen in tuberculosis. 
The sputum at no time showed tubercle bacilli. A right nephrectomy 
was done. Histologic examination disclosed a tuberculous pyelone- 
phritis with abscess formation. The patient was discharged after a 
month’s stay, in apparent good health. 

The patient was readmitted on 4/6/41. five years later, with a his- 
tory of lower abdominal pain localized in the right abdomen which 
had persisted for the previous Hvo days. In addition, during this 
period, vaginal bleeding had started. Her last menstrual period was 
2/24/41. The patient had married since her discharge from the hos- 
pital. Urine analysis on this occasion showed 1 to 2 W.B.C. per h.p.f. 
and no R.B.C. The hemoglobin and red blood cell count were normal. 
A diagnosis of tubal pregnancy Avas made and on the folloAving day, 
under spinal anesthesia, a right salpingectomy and appendectomy Avei’e 
performed. At operation, free blood Avas found in the peritoneal caA'- 
ity and bleeding Avas noted from the fimbriated end of the right tube. 



708 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


This tube was lai’ger than normal and appeared indurated in its mid- 
portion. X-ray of the chest, done one week postoperatively, was en- 
tirely negative. 
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Fig-. 1. — Section of Fallopian tube showing matted villi and tuberculous process. 
Note giant cells and tubercles. (XlOO.) 







Fig. 2. — Section of Fallopian tube showing decidual tissue and chorionic villi. 

(XlOO.) 
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Pathologic Findings. — T]ie specimen consisted of a Fallopian tube 
measuring 6 by 1.3 cm. At its fimbriated extremity, a small amount of 
firm, dark-broumisli blood was present. Its serosal surface was reddish- 
purple and smooth. Its wall was greatlj’- thickened, considerably nar- 
ro-\rfng the lumen. The lumen at the uterine end contained thin, red 
blood. The fimbria were large. Microscopically, two processes were 
present — a productive tuberculous salpingitis (Fig. 1) and areas con- 
taining chorionic villi and decidual tissue (Fig. 2) . Endometrial tissue 
passed three days following operation consisted of hemorrhagic, moder- 
ately inflamed decidua showing no evidences of tuberculosis. (Fig. 3.) 

Her postoperative course Avas good. About 15 days after admission, 
she shoAved signs of a psychosis and insisted upon being discharged. 



Pig. 3. — Endometrial tissue showing decidual reaction and absence of tuberculosis. 

(XIOO.) 


Discussion 

It is belicAmd that the rarity of the association of tubal tuberculosis 
and pregnancy is probably in some measure due to the blocking of the 
lumina of the tubes to the spermatozoa and OAm by the tuberculous 
process. Even should this obstacle be circumvented, it Avould appear 
that the nidation in the uterus is usually unsuccessful since in the 
series of 402 eases of tuberculous salpingitis studied by Stevenson and 
Wharton,^ there Avas an 85 per cent incidence of associated tuberculous 
endometritis. Hence, the Avell-knoAvn association of sterility Avith 
tuberculosis of the genital tract. While there have been reported in- 
stances of conception in eases of tuberculous endometritis, probably 
as the result of the clearing of the process by successive eurettements, 
there does not appear to be present the same opportunities for the clear- 
ing of the tubal tuberculosis. HoAvever, it should be noted that the 
lumen of the tube in tuberculous salpingitis may remain open to a sliglit 
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degree in the early stages of the disease and even in advanced cases. 
Since histologically the tuberculous process is often focal, there exists 
the setting for the rare occasion when the fertilized ovum may nidate 
and mature in an uninvolved or only slightly involved area. However, 
even should such a nidation be successful, because of the scarring 
brought about by the tuberculous process with the consequent dimin- 
ished tubal elasticity, rupture usually supervenes before the fetus at- 
tains an appreciable size. 
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Tietze, Christoplier: Differential Eeproduction in the United States — ^Paternity 

Eates for Occupational Classes Among the Urban White Population, Am. J. 

Sociology 49: 242, 1943. 

This study is based on a portion of the National Health Survey of 1935 to 
1936. To study and report the relationship between paternity and occupation is 
the purpose of the author. Occupational groups are divided into the professional, 
business, skilled and semiskilled, unskilled, and miscellaneous which includes farm- 
ers, farm laborers, etc. The highest paternity rate was in the skilled and semi- 
skilled gi'oup, business group was next; unskilled, professional and miscellaneous 
followed in that order. The net paternity rate for the four classes was professional 
0.68, business 0.69, skilled and semiskilled 0.86, unskilled 0.89. When these groups 
were studied on the basis of education it was found that the highest net paternity 
rate occurred in men who had seventh grade education or less (0.97), eight grade 
(0.86), High School (0.68), and college (0.52). On the basis of income the repro- 
ductive rates were: $3,000 and over 0.42; $2,000 to $3,000, 0.61; $1,500 to $2,000, 
0.70; $1,000 to $1,500, 0.86; under $1,000, 1.17. 

Considerable attention is given to classifying and breaking down the paternity 
rate into 3 subgroups and also in contrasting paternity rate with reproduction rate 
and correlating the two. These involve technical factors which should be of verj' 
material value to the sociologist or statistician but for the average physician it is 
rather difficult to anal}'ze. 


William Bickers. 



SUCCESSFUL BRONCHOSCOPY FOR ATELECTASIS 
IN A SIX-HOUR-OLD INFANT 

D. Dalton Deeds, M.D., San Diego. Calif., and 
Herrmann E. Bozer, M.D., Buffalo, N. Y. 

(From Ihe Buffalo General Hospital) 

B RONCHOSCOPIC examination in newborn infants is a recognized 
procedure but the use of the bronchoscope immediately after birth 
for the treatment of atelectasis is apparently rare. The following case 
is reported for two reasons: (1) the fact that the infant was but six 
hours old at the time of examination, and (2) to emphasize the value of 
immediate bronchoscopy in eases of atelectasis in newborn infants. 

Delivery of the baby by one of us (D. D. D.) Avas by Porro-cesarean 
section because of a ruptured uterus. The throat was immediately 
aspirated with the tracheal catheter and the infant cried and seemed 
normal. Shortly thereafter, hoAvever, intermittent cyanosis deA^eloped. 
Examination showed marked retraction of the right chest Avith ab- 
sence of breath sounds and dullness to percussion. The heart findings 
AAmre normal. There Avere no signs to suggest cerebral hemorrhage but 
Autamin K Avas gh^en. A diagnosis of atelectasis of the i-ight lung Avas 
made. Treatment Avith carbon dioxide and ox3’’gen inhalations Avas of 
no avail, nor did lying on the unaffected side relieve the condition. 

The infant Avas aa'cII developed in eveiy Avay and shoAved no abnor- 
malities other than the atelectasis. It aauis felt that if the atelectasis 
Avas due to a blocking of the bronchus by mucus, bronchoscopy might 
be of help. Accordingly, a bronchoscope for neAvborn infants Avas 
passed by one of us (H. E. B.). The infant Avas then six hours old. 
A considerable quantity of thick, yelloAv secretion Avas aspirated from 
the trachea and a small amount from the right bronchus. The right 
bronchus seemed to be collapsed ; there Avas a little chink at the carina 
and beloAV this the membranes Avere quite red. Immediately folloAving 
aspiration, aeration of the right lung AA-as audible through the stetho- 
scope, the right chest expanded to equal the expansion of the left side, 
and the breathing became normal on both sides. The baby’s condition 
remained good for the duration of its hospital staj’' and Avhen dis- 
charged, the baby seemed to be entirely normal. 

Tavo months later an x-ray film of the chest, taken because of the 
development of a bronchopneumonia from AAdiich the baby made a 
rapid recovery, shoAved apparently complete expansion of the lung. 
The roentgenologic report stated "there is bronchopneumonia through- 
out the right lung AAdiieh is completely expanded. ’ ’ 

At the age of three and one-half months a fatal influenzal meningitis 
and bilateral otitis media developed. Autopsy AA'as performed at the 
Children’s Hospital in Buffalo by Dr. K. Terplan aa-Iio found at that 
time, diffuse edema and slight atelectasis of both lungs, hyperplasia of 
the thymus and lymph glands, and moderate enlargement of the spleen. 

The final unhappy outcome in this case does not alter the fact that 
the prompt use of the bronchoscope a fcAA' hours after birth undoubt- 
edly saAmd the infant’s life at that time. The extent to Avhich any pos- 
sible residual atelectasis may have contributed to the illnesses AA^hich 
folloAved, AA-e do not knoAAL We are reporting the case in the hope that 
it AA’ill stimulate interest in the use of the bronchoscope as a lifesaving 
measure in eases of atelectasis in neAA'born infants. 
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RUPTURE OF THE UTERUS 

Arthur H. Bill, M.D., W. R. Barney, M.D., and 
George F. Melody, M.D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology, Western Deserve University 
School of Medicine, and the University Hospitals J 

T he reported incidence of rupture of tlie uterus varies considerably. 

Stander^ reports 12 cases in a series of 27,125 consecutive deliveries, 
or one in every 2,260 labors at New York Lying-in Hospital. In a re- 
view of 51,571 eases from the combined services of the University of 
Maryland and the Baltimore City Hospitals, Reese and Linn^ found 
this accident to occur once in every 1,516 confinements. HoweAmr, the 
highest incidence of rupture of the uterus which the authors have been 
able to find is that reported by Whitaere and Fang^ from Peiping 
Union Medical College: among 11,500 obstetric admissions, there was 
one rupture in every 220 eases. Irving^ states that rupture of the 
uterus has lieen treated once in every 1,959 deliveries at Boston Lying- 
in Hospital. 

Herewith is reported a series of 23 eases of rupture of the uterus, 
occurring in the 16-year period fi'om 1925 to 1941. This group of pa- 
tients includes all eases of this accident seen at University Hospitals of 
Cleveland (Maternity Hospital) during this period of time. In this 
16-year period 34,295 deliveries were conducted at Maternit.y Hospital, 
and 29,096 patients were confined at home by the Maternity outpatient 
service of 'Western Reserve University, thus giving a grand total of 
63,391 obstetric cases. Rupture of the uterus, therefore, has been 
treated once in every 2,756 deliveries seen on this obstetric service. 

Age . — The ages of the patients varied from 19 to 38 years ; the mean 
age was 28.4 years. Five of the 23 patients were 36 years of age or older. 

Parity . — In the entire group there were only three primiparas, the 
average parity being 3.6. It is well known that multiparas experience 
this accident much more frequently than do primiparas. Schumann® 
states the ratio to be 12:1; the ratio in our series, however, was 6.6:1. 

Etiology . — The causative factoi-s of rupture may best ‘be considered by 
dividing the eases into the following five groups : 

1. Previous Cesarean Section . — Rupture of a remote cesarean sear 
Avas the causative factor in 13, or 56 per cent of the 23 cases. All of the 
preMous sections were of the classical type; no ease oT 'rupture following 
lajiarotrachelotomy was encountered in this series. Six- of ;the" patients 
had had 2 or more cesarean .sections, Avlrereas 7 patients had had ■but one 
previous section. Tlic mean number of'preA’ious sections 'AVas 1.5. ■ One 
patient had had 3 prcA'ious sections. ■’ 
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Table I. Etiologag Factor Associated With 

23 Cases of Rurture 

ovj THE Uterus 



ETIOLOGIC FACTOR / 

XO. C.ASES 

PER CEXT 

Cesarean scar (classical) / 

Podalic Aversion . / 

Oxji;ocic agent / 

13 

56 plus 

6 

26 

1 

4 

External trauma 

1 

4 

Undetermined (spontaneous intrapai'tum) 

2 

8 


All of the ruptures occurring in the previous section group were spon- 
taneous in onset. Five, or 38 per cent of the 13 eases occurred before 
the onset of labor, but all were at or near term, excepting one which 
happened in the eighth month of gestation. The other cases (68 per 
cent) occurred after the onset of labor, which varied from one to 
twelve hours, and all of these individuals were at or near term. 

In fairness to the classical operation, it should be stated that the 
dictum “once a cesarean, always a cesarean” had not been followed at 
this clinic until approiqmately ten years ago, since which time laparo- 
trachelotomy, rather than the classical operation, has been the most 
frequently performed type of abdominal delivery. Prior to the last 
decade, any number of patients Avere alloAved Anginal deliAmry after 
preAdous section, provided, of course, the indication for section had 
been a temporary one, such as placenta previa, or toxemia of preg- 
nancy. Whenever pehdc contraction had been the indication for the 
original section, naturally enough all subsequent pregnancies Avere ter- 
minated by electiA'e section. It has been in the last decade only that 
the policy of doing eleeth'^e section on all previous cesarean patients 
has been folloAved in all cases, regardless of the nature of the indication 
for the original abdominal delivery. These facts are related so that 
conclusions draAvn from a comparison of the classical versus the Ioav 
cervical operation will not be misleading. 

2. Internal Podalic Version. — This procedure accounted for 6, or 26 
per cent of all the cases of uterine rupture. Tlie indication for version 
Avas persistent A'^ertex occipitoposterior position in 5 of the eases, and 
compound presentation (arm and leg) in the sixth ease. Version Avas 
carried out successfully in 3 of the 6 cases, but failed in 2 others, in one 
of AAdiieh a contraction ]-ing Avas recognized. In one case included in 
this category, version itself Avas not actually attempted, inasmuch as 
the uterus Avas found to giAm Avay AAdien the operator introduced his 
hand into the uterine caAutj^. 

3. Oxytocics. — The administration of an oxytocic agent (crude ergot) 
accounted for one case, or 4 per cent of the total series. That Avas a para 
iv, aged 37 years, aa’Iio had been given a hypodermic injection of ergot 
by a midAAdfe to stimulate labor pains. The patient AA’as admitted later 
to Maternity Hospital for treatment. Laparotomy revealed a complete 
rupture at the leA-el of the internal os, AA'hich had di.sseeted the peri- 
toneum from cecum to sigmoid. There Avas remarkably little Ideeding, 
and minimal shock. Curiously enough, none of the major vascular sup- 
ply to the uterus had been implicated by the rupture. Supracervical 
hysterectomy and salpingectomy AA'ere folloAved by eomi)lete recovery. 

Inasmuch as pituitary extract is practically ncA'cr used on this ob- 
stetric seiwice until the tliird stage of labor, it is understandable Iioav no 
ease of rupture due to this agent is reported in this series of cases. 

4. External Trauma. — A fall on the abdomen AA'as the precipitating 
factor in one patient, or 4 per cent of the series : This aatis a 30-ycar-old- 
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primigravida, who was admitted to Maternity Hospital in her seventh 
month of pregnancy, because of hydramnios accompanying twin preg- 
nancy. The patient Avas put to bed and given barbiturates to relieve the 
discomfort dne to distention. While under the effects of barbiturates, 
the patient got up out of bed and fell prostrate on the floor, where she 
Avas found in shock. Laparotomj'- rcA’^ealed both tAvins free in the abdo- 
men; one of the fetuses Avas stillborn, Avhereas the other died shortly 
after delivery., Supracervical hysterecfomy Avas performed, and the 
patient recoA^ered after a convalescence complicated by intestinal ob- 
struction and pelvic cellulitis. 

Doubtless, the tAvin pregnancy Avith its accompanying hydramnios Avas 
an etiologic factor in the case just cited. In retrospect, it probably 
Avould haAm been better to have relieved the hydramnios by artifleial 
rupture of the membranes. 

5. Undetermined Etiology. — Tavo eases of spontaneous intrapartum 
rupture of undetermined etiologj”^ Avere seen. The flrst patient in this 
group AA’-as a 22-year-old para iii A\'ho died almost immediatelj’’ after the 
spontaneous delivery of a 7-month stillborn. Autopsy revealed a com- 
plete rupture; unfortunately, nothing is knoAvn about the previous ob- 
stetric and gynecologic history of this patient. The second patient, a 
34-year-old para iv, had an easy labor, and Ioav forceps delivery, but sud- 
denly Avent into tirofound shock, and expired during laparotomy, despite 
2,350 c.c. of AAdiole blood, and 500 c.c. of serum. Operation rcA^ealed an 
incomplete tear in the loAver uterine segment, 6 cm. in length, and located 
beloAv the bladder-flap. The cause of the mpture in this case, too, is 
shrouded in mystery. The authors are inclined to the belief that per- 
haps an old cervical laceration might have given Avay during labor, Avith 
extension of tear into the loAver uterine segment, as suggested by Gordon 
and Rosenthal.® No other explanation as to AA’hy these tAvo uteri rup- 
tured spontaneously seems likely. Both patients Avere multiparas ; both 
had easy labors; and both had uncomplicated deliveries. One can only 
surmise that the cervix Avas at fault. 

Degree of Bupture. — Of the 23 cases, 17, or 74 per cent AA^ere complete 
ruptures, that is, extended through the peritoneal coA'ering of the uterus ; 
on the other hand, 6, or 26 per cent AA^ere partial ruptures, consisting of 
subperitoneal extension of the laceration, Avith hematoma-formation be- 
tAveen the leaves of the broad ligament. All but 2 of the cases resulting 
from previous cesarean section AA^ere of the complete A-ariety. Half of 
the vei'sion cases AA^ere complete; half AA-^ere partial. 


Table II. Frequency of Complete A''ersus Partial Kupture 


GROUP 

COMPLETE 

PARTIAL 


NO. CA.SES 

PER CENT 

NO. CARES 

PER CENT 

Cesarean scar 

11 

S.5 

2 

15 

Version 

3 

50 

3 

50 

Oxvtocic 

1 

100 

0 

0 

External trauma 

1 

100 

0 

0 

Undetermined 

1 

50 

1 

50 


The diagnosis of rupture of the uterus Avas made in one near-term 
secundipara aa-Iio complained of loAver abdominal discomfort for 60 
hours; examination shoAved a bulging fluctuant mass, 2 V 2 cm. in diam- 
eter, presenting under the loAver midline sear. This patient experi- 
enced a stormy convalescence after her first cesarean section. The 
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preoperative diagnosis of membranes herniating through a defect in 
the anterior uterine wall was confirmed at laparotomy. 

A Bandl contraction ring was diagnosed in 2 patients who proved 
later to have ruptured uteri. In both instances, internal podalie ver- 
sion was attempted in the face of a contraction ring, an absolute con- 
traindication for podalie version. In 2 other cases undue resistance 
was encountered in executing the version, due to inadequate uterine 
relaxation, a sine qua non for sneeessful version. In the fifth rupture 
due to version, the uterus, which previously had seemed adequatelj’’ 
relaxed, “clamped down” during version, with resulting rupture. In 
the sixth case, as the operator’s hand Avas introduced to perform Aver- 
sion, a rent in the loAver uterine segment Avas recognized. The indica- 
tion for podalie Aversion in 5 of the 6 cases Avas high persistent A’^ertex 
oceipitoposterior position; in the other ease the indication Avas com- 
pound presentation. 


Treatment 

Operative treatment Avas carried out in 22 of the 23 patients. The 
only one AAdio receh^ed no surgical treatment Avas a patient Avdio had 
sustained a spontaneous intrapartum impture of undetermined etiology; 
death ensued l)efore blood transfusion, etc., could be arranged. Supra- 
ceiwical hysterectomy (7 times) and Porro cesarean section (6) AA’-ere the 
most commonly performed surgical procedures. Simple repair of lacera- 
tion Avas done three times. Each of the othei’ operative procedures, vide 
infra, AAms done once each. 

Table III. Operatwe Procedukes Performed Upon 22 Patients 


operation 

NO. CASES 

degree 

RUPTURED 



COMPLETE 

PARTLU. 

Supracervical hysterectomy 

7 

6 

1 

Porro section 

6 

4 

2 

Repair laceration 

3 

3 

0 

Supracervical hysterectomy and 

1 

1 

0 

salpingectomy 

Supracervical hysterectomy and 

1 

0 

1 

salpingo-oophorectomy 

Panhysterectomy 

1 

0 

1 

Classical cesarean and tubal ligation 

1 

1 

0 

Laparotrachelotomy 

1 

0 

1 

Laparotomj’ 

1 

1 

0 


Maternal Mortality 

Of the 22 patients operated upon three sustained immediate opera- 
tive deaths, i.e., expired during operation; one succumbed to peritonitis 

Table IV. Tabl'ijvtion of M.vternal Mortality 


OUTCOME 

NO. CASES 

PER CENT 

Immediate intrapartum death 

1 

4 plus 

Expired during or immediately after 
operation 

3 

13 

Succumbed to peritonitis 

1 

4 plus 

Recovered 

18 

7S 

Total 

O'J 
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on the fifth postoperative day. In all, 18 patients survived, thus giving 
a gross mortality of 22 per cent, consisting of an immediate surgical 
mortality of 13 per cent, and a postoperative mortality of 9 per cent. 

Analysis of Fatal Cases 

Case #16-222. — Para ii, aged 20 jmars. One previous cesarean section 
for contracted pelvis and disproportion. In active labor .'vvith floating 
head for 8 hours, before section Avas started. Just prior to operation 
patient went into shock, and expired during laparotomjL Free blood in 
peritoneal cavity. Saline infusion Avas the only supportive treatment 
given (1926). 

Comment: Had operation not been so long delayed after the onset of 
labor, rupture probably AA’^ould not have occurred. Moreover, Avhole 
blood and/or plasma Avould liaA^e improved tremendously the chances of 
survival after the onset of shock. 

Case #19-043. — Para au, aged 28 years. Tavo previous cesarean sec- 
tions for mitral stenosis. History of constant pain in left loAver abdomen 
for 18 hours before section AA'^as started. Much free blood Avas encoun- 
tered as soon as abdomen Avas opened, Avhereupon the patient Avent into 
immediate and profound shock, expiring 20 minutes after incision had 
been made. No antishoek treatment at ail (1927). 

Comment: Earlier operation, and modern antishock therapy, as prac- 
ticed today, Avould probably have reversed the outcome. 

Case #27-346. — Para vii, aged 37 years. Rupture occurred during at- 
tempted version for high persistent vertex occipitoposterior position, de- 
spite the presence of a contraction ring (1931). Death occurred on the 
fifth postoperative day from peritonitis and paralytic ileus. Hysterec- 
tomy had been done for complete rupture. 

Comment: The local use of sulfonamides, as practiced today, plus 
parenteral sulfonamides, and Millei'-Abbott tube folloAving operation 
AA^ould be in order in the management of sucli a case today. 

Case #39-534. — Para iii, aged 22 years. Rapid labor A\dth severe pains, 
folloAved by the spontaneous delivery of a 7-month stillborn fetus. Pro- 
fuse and fatal postpartum hemorrhage, although fundus contracted 
firmly at regular intervals. Intravenous saline and acacia solution (400 
c.c.) were the only supportive treatment giA^en (1936). Patient expii’ed 
before transfusion could be arranged. Nothing is knoAAm about the pre- 
Auous obstetric and/or gynecologic history. 

Comment: The etiology is obscure. The most likely cause seems to be 
the possibility of the ghfing AA'ay of an old cervical laceration, Avith ex- 
tension of tear into the broad ligament. Three such cases haA'e been 
repoi’ted by Gordon and Rosenthal.® Tlie precipitous character of the 
labor should haA’e been sloAA'ed doAvii hy the timely use of analgesics and 
anesthetic agents. It is readily understandable hoAA"^ an old cervical 
laceration, especially one AAdiich had escaped notice, or for other reasons 
had not been properly repaired at the time of a prcAdous deliverj', could 
haA^e given Avay during a subsequent labor, particularly during one char- 
acterized by rapid dilatation of the ceiwix. Extension of such lacera- 
tions, as suggested by Gordon and Rosenthal,® may explain the spon- 
taneous rupture occurring in the apparently normal uterus of the 
“grande multipara.” 
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Case ^53-283. — Para iv, aged 34 years. Easy labor (16 hours) ; lo^y 
forceps delivery, followed by profuse and persistent postpartum hemor- 
rhage, which continued unabated despite packing and intravenous ergo- 
trate. Notwithstanding 2,850 c.c. of whole blood and serum, this patient 
expired during operation, Avhieh disclosed a partial rupture of the lower 
uterine segment (1941). 

Comment: Unfortunately nothing is known of the past obstetric his- 
tory of this patient. The only tenable explanation of rupture would 
seem to be the possibility of the giving way of a scarred cervix, with 
extension of laceration into the lower uterine segment. 

Fetal Salvage 

Of the 24*^ fetuses 14 were stillborn; 9 survived, and there was one 
neonatal death. 


Table V. Tabulation of Fetal Salvage 


OUTCOME FOR FETUS 

NO. cases 

PER CENT 

Stillborn 

14 

58 

Survived 

9 

38 

Neonatal death 

1 

4 

Total 

24 

100 


Summary 

1. A series of 23 eases of uterine rupture has been reviewed. The 
etiology, clinical picture, treatment, and prophylaxis of this obstetrical 
catastrophy have been discussed. 

2. All patients who experienced rupture of the uterus following 
cesarean section had had the classical operation; no instance of rup- 
ture subsequent to laparotrachelotomy was encountered in this series. 

3. Six cases of rupture were attributed to internal podalic version 
and breech extraction. The conditions essential for safe and success- 
ful version have been stressed. 

4. The possibility of old cervical lacerations giving away during 
labor has been suggested as a not unlikely explanation for certain eases 
of rupture in multiparas, in tlie absence of more overt causative factors. 

5. Of the 23 mothers, 18 survived. However, with the more modern 
methods of treatment available today, probably 4 of the 5 fatal cases 
would not have succumbed. 

6. The fetal salvage was 38 per cent. 

Keferences 

1. Slander, H. J.: Williams Obstetrics, ed. 8, New York and London, 1941, 

D. Appleton-Century Company, p. 10S9. 

2. Reese, M. J., and Linn, E. F.: West Virginia M. .T. 37: 402, 1941. 

3. Whitaere, F. E., and Fang, L. Y.: Arcb. Surg. 45; 213, 1942. 

4. Irving, F. C.: Textbook of Obstetrics, ed. 1, N'ew York, 1930, MacMillan Com- 

pany, p. 401. 

5. Schumann, E. A.: Textbook of Obstetrics, ed. 1, Philadelphia and London, W. 

B. Saunders & Co., p. 5S1. 

6. Gordo n, C. A., and Rosenthal, A. H.: Surg., Gyncc. & Obst. 77; 20, 1943. 

•Prom the croup of 23 motUer.'s there were 24 fetuso.':, due to the fact that one 
mother had twdns. 






special Article 


CONTRAINDICATIONS AND CAUTIONS IN THE USE OF 
CONTINUOUS CAUDAL ANALGESIA- 

Robert A. Hingson, M.D., Surgeon, U.S.P’.H.S., Philadelphia, Pa. 

(From the Philadelphia Lying-in and the Women’s Department of the 
Pennsylvania Hospital) 

C ONTINUOUS caudal analgesia is a natural outgrowth from a com- 
bination of the principles of several procedures practiced in an- 
esthesia during the last four decades.' Sieard and Cathelin of Prance 
in 1901, first used the sacral hiatus as the approach to the extradural 
space for their injections of cocaine solutions in order to block the 
nerves transmitting pelvic pain in the specialty of urology. 

Stoeckel (1909), and later Schlimpert (1911) of Germany, first 
applied this method for the relief of pain in obstetrics. They utilized 
the drug novocain which had recently been prepared by the chemist 
Einhoim to replace the more toxic cocaine. Their method completely 
relieved the pains of deliveiy for a period of thirty minutes to one hour 
in suitable cases. 

In 1921, Pages of Spain made use of the extradural space for nerve 
block in surgery tlirough the intersiiinous lumbar approach. Dogliotti 
of Italy further refined this technique and demonstrated its use as the 
method of anesthesia for surgery of the lower two-thirds of the body. 

In America Meeker, Bonar, Campbell, Rucker, Thompson, Labat, 
Lundy, Sword, Baptist!, Odum, Lahman, and ]\Iietus made valuable con- 
tributions to the art of single-injection caudal analgesia and anesthesia 
in the various branches of medicine, surgery, and obstetrics. Grafanino 
dramatically achieved the .same results in obstetrics by using the ap- 
proach of Pages and Dogliotti. 

All these men recognized the advantages and hazards of the single in- 
jection to achieve an effective nerve block for a very limited space of 
time depending upon the pharmacologic effect of the drug used. They 
all stressed the contraindications and complications of their experience 
in warning physicians to safeguard the iiatient against the hazards 
attendant upon its use and misuse. 

Recently (in 1941) the author, in collaboration Avith Edwards and 
Soutlnvortli, cognizant of the advantages of Lemmon’s new I'efinement 
of continuous s])inal anesthesia, introduced continuous caudal analgesia 
for botli surgery and obsteti'ics. Almost immediately both medical and 
nonmedical writers of tlie lay pre.ss .seized upon the scientific reports 

•publishoU witli perniij:sion of the Surgeon Gcnenil. U. S* Public Health Service. 
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to the profession of this work with such an acclaim and “blast of 
trumpets” that both the lay public and the bystanding physician have 
become the victims of distortions, misrepresentations, and literary 
salesmanship. The result has been a dangerous demand on the paid of 
the obstetric patient for a method of pain relief that is still in the de- 
velopmental stage and a reactionary defense on the part of the physician 
who has been forced to deflate the enthusiast with the sharp edge of con- 
servative caution. 

The fact remains that more than one hundred lay articles have ap- 
peared in the press from the pens of authors who have never once seen 
continuous caudal analgesia nor are they familiar with obstetrics. As 
a result, thousands of women are led to believe that continuous caudal 
analgesia can be purchased across the counter in every maternity section 
of all hospitals as a panacea and a happy detour from the usual ex- 
periences of childbirth. 

On the developmental side of the problem, one hundred and sixty 
clinics have already reported more than 30,000 births managed with 
this technique. This method has been used in more than half the coun- 
tries of the world. Apparently, manj' more thousand attempts have 
been made with some mixed results in instituting the technique. The 
promised "dramatic relief of all pain” attendant upon the act of child- 
birth has not lieen fulfilled in all cases in both unskilled and skilled 
hands. 

I believe that continuous caudal analgesia, when jiropcrly admin- 
istered, will completely relieve the pains of labor and delivery. Tlie 
pain relief of this procedure receives a disproportionate emphasis when 
reviewed against the background of the vigor of the fii’St ciy of the new- 
born infant, uninfluenced bj^ narcotization and anesthesia, the dimin- 
ished third-stage blood loss, and the rapidity of post-partum convales- 
cence. 

Nevertheless, the limitations of the technique should be evaluated; 
it is not a procedure to be used in the home and in the poorly staffed 
hospital. This eliminates more than 70 per cent of American births 
from consideration. In addition, we estimate tlmt 40 per cent of jiar- 
turients delivered in well-staffed maternity units present eonti-aindica- 
tions prohibiting its successful use in the early experience of any 
clinic. Thus, if every hospital in the United States iffilizcd this form 
of obstetric management in eveiy suitable case, only 12 per cent of 
women could benefit from this form of pain relief. The truth remains 
that not more than one hospital in ten is utilizing this technique at all. 
In all probability this means that less than one per cent of American 
mothers will have this method for the next five years. This is a far 
distant ob.ieetive from the “almost universal use of the inelhod” })rom- 
ised to American women by the unccn.sorcd lay publicity. 
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In our experience we believe the contraindications to the method 
are the following: 

1. Patients Avith easy, almost precipitate labors and patients Avho 
come into the hospital in the tenninal part of the second stage 
of labor, less than forty minutes before delivery — for them a feAv 
Avhiffs of gas or ether, and, in the selected short cases, even chloro- 
form, are safer and more satisfactory than caudal analgesia. This 
group includes an estimated 10 per cent of hospital deliveries. 

2. Patients Avho are apprehensive, nervous, and desirous of being 
asleep when the baby is born and those who profess a fear of caudal 
analgesia because of the needle injection or because it is to them 
an “experimental” procedure, do not as a rule make good pa- 

. tients under this technique and should be excluded. They repre- 
sent about 10 per cent of hospital obstetric patients. 

3. Gross deformities or disease of the spine or central nervous sys- 
tem, including syphilis of the central nervous sy.stem, tumors 
which narrow the spinal canal, abnomal extension of the sacral 
hiatus, abnormally Ioav extension of the dural sac, historj’’ of 
epilepsy, hysteria, and emotionally unstable personalities preclude 
the use of this method. Trotter, on the basis of a study of several 
thousand sacra, estimated that more than 5 per cent liaA’^e an- 
atomic deformities in and around the sacral hiatus which Avould 
exclude successful use of the method. This group excludes an- 
other 10 per cent. 

4. Extremely obese individuals Avith large fat pads over the sacral 
hiatus preventing accurate palpation of the hiatus and adequate 
insertion of the caudal needle should not receive caudal analgesia. 
Approximatelj^ 3 per cent of patients can be listed in this group. 

5. Local infection (bacterial or fungus) at the site of the injection 
and patients Avith real, remoA'ed, and potential pilonidal cysts con- 
tribute to another 2 per cent of the contraindications. 

6. Profound anemia and dehydration, unless supplemented by oxj'gen 
inhalations and intraA^enous fluids. 

7. The obstetric complications can be grouped under one section: 

a. Placenta prcAua unless used for immediate cesarean section. 

b. Abruptio and incomplete or beginning premature separation of 
the placenta. 

c. Patients Avith definite disproportions of pehnc and fetal di- 
ametei’S unless used for a trial of labor preliminary to a cesarean 
section. 

d. Nulliparous patients AA’ith a floating and unengaged fetal head 
and patients Avith pendulous and Aveak abdominal AA-alls in the 
presence of an unengaged fetal head. 

e. In the birth of monstrous and predetermined dead babies. 
Approximately 5 per cent of hospital deliveries fall into this group. 
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S. History of sensitivity to the analgesic agent is an extremely rare 
but, indeed, definite contraindication. 

Thus, we advise that these contraindications be observed rigidly by those 
beginning the use of caudal and continuous caudal analgesia. 

The incidence of the successful use of this method can be increased 
if the hospitals and clinics anticipating its application would adopt a 
form of organization and teamwork between the obstetric and anes- 
thetic staffs with an adequatelj’’ trained nursing supplement. 

First, the physicians using the technique should have a period of 
special training involving a study and correlation of anatomy, physiol- 
ogy, pharmacology, and the altered obstetrics produced with this 
method. 

Second, the patient should be surrounded with safeguai’ds of readily 
available oxygen, vasopressors, and sterile lumbar puncture needles for 
withdrawing the occasional inadvertent massive spinal injection that 
might result from carelessness for indicated cases. 

Third, diligent attention should be given the supplementary diag- 
nostic aids of the Bishop x-ray technique for minute study of the sac- 
rum to rule our insurmountable anomalies. Tlie results of the toe- 
ographic tracings noAv being performed in several hospitals should be 
watched for a study of uterine motility under caudal analgesia. 

It should be emphasized that continuous caudal analgesia should not 
be continued indiscriminately. More than SO per cent of the last one 
thousand eases managed in the Philadelphia Lying-in Hospital were 
given this form of pain relief for less than five hours per patient. It 
was designed to relieve the pains, not the early discomforts of labor. 
The incidence of failures and refractory pain rises sharply after eight 
hours of caudal analgesia. 

The reported comj)lications thus far encountered in 30,000 cases in- 
clude 12 maternal deaths. Seven of these i^robably co\;ld have been 
avoided if the above criteria had been carried out. Three were defi- 
nitelj^ anesthetic deaths that related to a misuse of the principles and 
substituted principles. The small incidence of infection, the associated 
minor complications of drug reactions, postanalgesic aches and pains, 
and the incidence of failures apitroaching 10 to 20 per cent in even 
expert hands have been previously i-ei)orted but should serve to em- 
phasize that the method is not infallible and should he considered still 
in the developmental stage. 

The originators of the method are still studying the many new 
problems associated with the technique and solicit the consultation of 
specialists in obstetrics and anesthesia in ])rotccting the patient from 
the enthusiasts, the untrained, and the propagandist. With the obstetric 
collaboration of Doctors Vaux, Lull and the staff of the Philadelj)hia 
Lying-in Hospital, the labors and deliveries of more than 3,000 patients 
have been managed with this technique. We arc convinced the method 
opens up a new hoi'izon to the medical professioji. 



Editorial 


Again, Caudal Anesthesia 

T he April, 1943, issue of this Journal included an editorial on the 
subject of caudal anesthesia in obstetrics, in which attention was 
called to the rapidly spreading employment of this procedure, fathered 
as it was bj^ extensive publicity both in lay and certain medical peri- 
odicals, and to the need of caution in its application. Contributions in 
great number have been added to the literature on the subject and thou- 
sands of cases reported with apparentlj’' favorable immediate results. Uni- 
form standards of technique, however, have not been generallj^ adopted 
and various authors have developed their own particular variations as 
to the choice of the anesthetic agent and the method of approach. In 
view of the general interest in the subject, we opened the pages of this 
Journal for the publication of reliable and informative articles dealing 
with caudal anesthesia but found it necessary to exercise restraint in 
their acceptance unless they constituted definite additions to our knowl- 
edge of this procedure. What is still needed is the presentation of 
frank confessions of failures and complications. In no other way can 
a sound evaluation be made. 

What may be regarded as a relief to the somewhat unrestrained en- 
dorsement of a captivating and dramatic procedure, is the admission by 
those who have had an extended experience and given careful thought to 
the matter, that this is not a measure for the relief of labor pains entirely 
free from risk, that it must be carried out by a specially trained per- 
sonnel, that it is only to be employed in an adequatelj’- stafPed and super- 
vised ho.spital sendee with adequate cooperation between the anesthetist 
and the obstetrician. In other words, it is not to be accepted as a 
routine procedure nor as a salvation for mere pain relief. There are 
numerous “don’ts” to be obseiwed, as shown in the recent article by 
Clifford Lull,* and the “Stop, Look and Listen” sign displayed at un- 
attended railway crossings still may be regarded as an effective if 
rather blunt danger signal by way of comparison. 

Attention therefore is directed to the special article which appears 
on another page by Dr. Hingson, a proponent of the method and ex- 
perienced in its use. We present it as a warning note in view of pos- 
sible unfortunate developments if caution is disregarded in emplojdng 
in wliat may prove in selected case.s, a valuable addition to our obstetric 
armamentarium. 


•Lull. C. B. : AM. J. Obst. * Gynec. 47; 312, 1944. 
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Measures to alleviate the “pains” of labor have come and gone. One 
after another they were hailed as the sine qua non of proper delivery 
care but the continued search for new methods must be accepted as 
evidence that ultimate success is still to be aehieA’ed. It would be unwise 
and unjust to decry the effoi'ts of those who desire to provide relief, 
when required, to women in labor but it seems equally unwise and un- 
just to pi'ospective mothers to make them believe that each new pro- 
cediu-e is generally applicable, or that it is absolutely safe for them- 
selves or their babies. Thus there is still need for a more definite evalu- 
ation of caudal anesthesia, which cannot be regarded otherwise than as a 
major surgical procedure of equal importance with the obstetric con- 
duct of the labor itself. The “don’ts” which must be taken into ac- 
count by those who are tempted to resort to this method, and which 
have been stated so franldy by competent observers should receive com- 
mensurate publieitj' with the widely lieralded advantages. We have 
by no means reached the goal. 



Correspondence 


Artificial Insemination 

To the Editor; 

It is commonly accepted, in medicine that chronological precedence on this earth 
gives no one and no group any priorities flowing from a celestial O.P.A. or other 
heavenly agency. Medicine cannot recognize vested interests or rights even if it 
must, along with the rest of the community, appreciate terrestrial wealth and power. 
Scientific facts must be recognized from whatever source they come. We ' cannot 
degenerate to Nazi levels of thinlcing tliat anything we originate has a halo about it 
whereas anj-thing that comes from the other fellow (not in our group or crowd) is 
false; is to be ignored and despised. 

In 1941, we analyzed^ the replies of several tliousand physicians to tlic question- 
naires sent b}' the National Research Foundation for the Eugenic Alleviation of 
Sterility, Inc., of Nesconset, L. I. Two j’ears later a criticism of that analysis 
appeared.2 We reviewed our material, including the printed article, the reprints 
thereof and the mimeographed sheets covering the findings w'hieh were distributed 
among phj'sicians generally. We conclude without hesitation that we need oifer 
no apologj^ for what was w-ritten there except for the acts of our staff who 
failed to discover an erroneous statement of the totals of direct viable preg- 
nancies. This should have been 3,523 boys (instead of 3,623) and 2,205 girls (in- 
stead of 2,105). However, the totals of these direct viable pregnancies, 5,728, and 
the grand total of all viable pregnancies, 9,238. were absolutely correct. We are glad 
to acknowledge further that an omission of 12 stillbirths was made although it was 
clearly stated in paragraph 2, of page 2 of the reprint that tlie number of surgical 
operations prevented (382) was 32 times as great as the number of stillbirths. A 
simple calculation would give tlie answer. We also wish to report that the mimeo- 
graphed sheets mentioned tliat there were three sets of twins in the series. Through 
an oversight this was not included in the paper as it appeared in the Journal of 
the A.ill. H.i We stated that 97 per cent of pregnancies gave living babies. By 
that statement we meant that the total of all viable pregnancies constituted 97 per 
cent of the grand total of all pregnancies; and so it was. 

If anj' of these figures seemed too great or too small to the expert calculators 
who live in the realm of the slide rule, we have no explanation or apology to offer 
because the questionnaires reflected not the work of the authors but of the more 
than 7,000 doctors who replied. 

Criticism was made on page 918 of the June article in this Journal which 
demonstrates the failure to appreciate the difference between "pregnancies'’ and 
‘ ‘ viable pregnancies. ’ ’ That this should not seem clear to the physicist who was 
mysteriously dranm into the question as an expert is not surprising, but that a 
physician such as the reviewer, who adopted the conclusions of the ph}’sici.st .should 
not understand the difference is more than astonishing. It needs hardly be pointed 
out in those pages that all of those wlio become pregnant and give birth to live 
issue arc termed viable pregnancies. Every woman who became pregnant was 
counted as a case of pregnancy initiated. When she became pregnant the second 
time, she was counted as a second case just as is done in clinics and in private 
records throughout the land. 

'-■Vrtiflcial Insemination : Present Status in the United States as shown by a Re- 
cent Survey, Seymour and Koerner, J. A. SI. A. IIG: 2714, June 2. 1941. 

^Status of Artificial Insemination, Clair E. Folsome, Am. J. Obst. & Gtnec. 45: 
915, June, 1943. 
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Much was made of the insemination curve, and a tortured analysis led the 
reviewer to remark that there were less than 100 pregnancies in which S insemina- 
tions had been employed and that the next point on the graph showed 4,312 eases 
in which 12 inseminations were used. This was stated to demonstrate that there 
was 43 times as great a chance to become pregnant with 12 inseminations as with 
4 to 8. Yet the critic admitted there were no reports for 4, 5, 6 or 7 inseminations. 

However, the actual number of successes from 8 inseminations was reported by 
us as 61. The number for 12 inseminations (4,312) is therefore about 70 times 
(not 43 as stated by the reviewer) that for 8. This number (4,312) is about 10 
times as great as reported for 3 inseminations but less than five times that re- 
ported for 9 inseminations. The reviewer chose to ignore entirely that there were 
almost 900 cases (897 to be exact) for 9 inseminations and proceeded to the number 
for 12. Perhaps this was accidentally omitted; certainly to include it would not 
seem to fit into the argument of his review. 

Now, what do all these figures indicate as to incidence of successful insemina- 
tion? No more and no less than the bare fact that successes occurred and were re- 
ported at these levels; certainly not the tortured misinterpretations and omissions 
of our critic. 

By now it must be evident that our critic’s own accuracy is not above review. 
And so it is. We are by no means finished with the flow of inaccuracy that came 
from his pen. He stateds on page 922 that our report showed that 2 out of every 
3 doctors obtained parallel success. This statement does not coincide with what we 
wrote. We reported 7,642 replies of which 4,049 were successful. This is roughly 
a little more than one-half, and not two out of three. 

In his reading matter the reviewer cited an article on sperm by Rubenstein as 
reference 61 Avhile his bibliographj- listed that number for an article by Langman 
and Burr. We were interested in this reference and looked it up only to find that 
it was listed on the wrong page. When we finally found the article, we discovered 
it had nothing whatsoever to do with sperm but treated the subject of ovulation 
and its electrometric timing. To test the accuracy of the sarcastic comment cited 
as references 65 and 66, we took the trouble to look at these volumes. We found 
that 65 was a general article on “The Perpetuation of Error in Obstetrics and 
Gynecologj' ’ ' and apparently was referred to solely for the purpose of quoting the 
phrase “perpetuation of error.” We submit this is everyday English and requires 
no bibliography unle.ss it is the reviewer’s purpose to add the weight of a name in 
medicine to an argument about which that person never wrote and about which 
the reviewer himself is not too sure. 

Number 66 was even more illuminating, as it referred to a publication by 
K. Hyder which was cited as “Human Atfairs 2: 37, 1041.” Search for this in the 
library of the New York Academy of Medicine was entirely unproductive. We then 
went to the central branch of the New York Public Library at 42 Street where they 
searched through the Union lists and all other lists of which they had knowledge 
to determine whether this was a discontinued publication. No trace of it ever having 
existed could be found. So that no charge of incompleteness be levelled against us. 
we then inquired at the general library of Columbia University. Tliey had no 
record of ever having heard of it. We concluded with a search at the librarv 
of the College of Physicians and Surgeons of that University with the same rc.sult. 
Wo simply list these inaccuracies to indicate that errors arise in spite of painstaking 
checking in the hands of even those who .«et themselves up as .«up?rvisors over 
the work of others. Charity forbids that we multiply the example. 

Finally, we cannot overlook the editorial in the same issue of this .Tofl'.XAi,." The 
editorial writer stated that ho wondered whether it is “desirable to lower the ac- 
cepted human relationship in this respect (not in quote: substituting artificial 

’Editorial; Am. J. Obst. & Gtxkc. 45: 1066. June. 1913. 
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insemination for coitus) and in a sense to place them on a level with the propaga- 
tion of animal life undertaken for convenience and gain. ” It is evident that such 
an opinion arises from a misconception of the facts. Artificial insemination is as 
much a modality for the treatment of sterility as the sulfa drugs arc for infections. 
You would not think of refusing to employ' the therapeutic marvels of the sulfa 
drugs just because we did not come supplied with them at birth? Shall we refuse 
to use insulin for the diabetic who needs it just because nature has failed to supply 
it in the patient’s own tissues? Similarly, no one can refuse the last ray of liope 
remaining to the sterile — artificial insemination — in whom Nature has weakened or 
entirely cut off the ordinary source of his fertility. 

The editorial further stated that the Christian and legal idea of marriage with 
its rites and responsibilities would likely be thrown into tlie discard through the 
employ'ment of artificial insemination. On the contrary', neither of these systems 
of regulating human deportment are involved in artificial insemination as that 
is a method designed to perpetuate the marriage and allay the disrupting influences 
of infertility. 

The commentator asked whether we can afford to overthrow the morality of 
the marriage state and approve the accompanying ‘ ‘ unphy'siologic ’ ’ practices essen- 
tial for this procedure (artificial insemination). The first part of this query' has 
been answered above. A true appreciation of the procedure and the indications 
for artificial insemination will show the reader at once the error of the second 
argument. 

In spite of all that has been learned about female phy'siology the secret of 
ovulation^ has escaped us so far. Our ability to raise depre.ssed or absent spermato- 
genic function is extremely limited. The married woman who is capable of impregna- 
tion but has a sterile mate very often is subject to a procreative urge which is 
irrepressible. How can she become with child otlier than through artificial in- 
semination? What other choice has a woman who is infertile? ' Would those who 
argue against this method prefer polygamy', prostitution or adultery? To permit 
sterility' to continue would be unphysiologic and would constitute race suicide. 
What the practitioner seeks to do by artificial insemination is to enable the 
physiologjc processes of pregnancy to take place and save a wortliy couple from 
the desolation of enforced barrenness or the disrupting influences of divorce. 

Alfred Koerner M.D. 

53 EAST 96 STREET, NEW YORK CITY. 


To ilte EflUor: 


Eeply by Dr. Folsome 


Facts are stubborn things wliile hopes and figures are their aversion. Witness the 
‘ ‘ scientific ’ ’ rebuttal, nine months delayed, of our medical confrere, Dr. Koerner, 
in the current issue of this Journal, to our critical review on, “The Status of 
Artificial Insemination. ’ 

It appears plain the principal proponents of that inquiring organization. The 
National Research Foundation for the Eugenic Alleviation of Sterility, Inc., ex- 
hibiting one projected function in its unwieldy title, now claim to question the facts 
in our critical review. Their refutation is welcome. We lieartily' urge the reader 
to review the two articles under consideration.!. - In our opinion, the analytic re- 
marks require no subtraction but rather one addition. Several months prior to the 
release of this critical review! of the Seymour and Koerner survey artiele,^ the 
writer, in the company of a well-known gynecologist, Dr. Robert L. Dickinson, made 
a personal call upon Dr. Seymour for the express privilege of discu.ssing the artificial 
insemination survey. As workers in the same scientific field, we asked many ques- 
tions about correlations derived from their survey. As humble students manifesting 


‘Editorial: Detecting: the E.vact Time of Ovulation by Ovuiation Potentials, J. A. 
M. A. 124: 298. 1944. 
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scientific curiosity, we asked Dr. Seymour about her documentary evidence hoping, 
as do most visiting fellow scientists, we would have the customary accorded privilege 
of reviewing her voluminous original source data. As the interview became pro- 
longed, we openly requested this usually granted privilege. Our earnest efforts met 
a firm refusal from Dr, Seymour. It is this fact more than any other which 
prompted the critical analysis of the paper in question. The original data upon 
which it was based not being made available, is it little wonder that our scientific 
credulity was strained. The evidence as listed in the article under consideration 
was cloaked with a scant degi’ee of objectivity as to methods and in arriving at 
such bold conclusions that a critical review was all the more clearly indicated. 

Dr. Seymour revealed no information in the original article of the method em- 
ployed, whether by intracervieal or merel}- vaginal instillations of semen. Illiat 
were the criteria, as used by those answering Dr. Seymour's survey, in the selection 
of cases assigned to the group using heterologous semen specimens? IMiat scientific 
reasons were given by the answering physicians for the use of donor semen? IMiere 
are the time correlations as related to the time of insemination? These observa- 
tions would have tremendously enhanced the value of the survey. 

Is it little wonder we sought the aid of a skilled mathematician among others, 
who gave liberally of their time, to assist us in a critical evaluation of the articles 
as it was presented? It was solely from this fragnrentary evidence that the mathe- 
matical data concerning the survey per se were obtained. Our conclusions based 
upon the onl}' available numbers, submitted in publication by Seymour and Koerner 
themselves, remain still unchanged. We request the indulgence of the reader and 
ask that he or she again reread our analysis. 

The writer admits two bibliographical errors, one of omission anent Rubenstein, 
and one of commission regarding the crediting of the omitted Rubenstein reference 
(Federation Proceedings vol. 1; No. 1, March, 1942) to Longman and Burr, an 
article which should have been listed independently. The original copy contained 
even more references. These were subsequently omitted in order to condense the 
review. The writer is indebted to Dr. Koerner for having these errata directed 
to his attention. Incidentally, the editorial ‘ ‘ Canned Knowledge ’ ’ in Human 
Affairs 2: 37, 1941, can be obtained from the files of tlic National Committee on 
Maternal Health, in the building of the New York Academy of Medicine. 

It is unfortunate that Dr. Koerner has apparently missed the total purposes of 
our critical review on ‘ ‘ the Status of Artificial Insemination. ' ’i We cannot endorse 
promiscuous heterologous artificial insemination. Upon indication, after careful 
study of each individual case, homologous artificial insemination may be advisable. 

In the words of Guttmachers which we emphatically reiterate, “artificial in- 
semination must never be an assembly line kind of medical treatment. . . .’’ 

In conclusion, the writer insists once again — “the principal reason for this critical 
review is to idacc on record a protest against publication of such extreme claims 
on the subject of human sterility until these art checked and verified.’’ That 
conclusion stands for the reason stated by the writer in his original article’ to 
which he invites the close scrutiny of interested readers. 

A man protesting against incompatible fact is on the way toward uniting him- 
self with all men that believe in truth. It is indeed a privilege to be in such com- 
plete accord with men like Guttmacher, Cary, Dickinson, Kosmnk. et al. regarding 
heterologous artificial insemination. 

Ci.Air. E. FoI,.so^^E, M.D.. FIGS 

ri..uxFiEui, N. ,T.. 

M.vncH 4, 1944. 


’Fol.somc, C. E. ; A^^. J. OnST. * Gy.vec. tr,: 91S. June. tOtS. 
’Seymour. F. I. and Koerner. .T. A. M. A. 110: L’7t7, IP-11. 
’Guttiimclier, A. F. : J. A. M. A. 120: 412, 1942. 
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Placenta 

Wang, H. W., and Heilman, L. M.: Studies in the Metabolism of the Human 
Placenta: I. Oxygen Consumption in Relation to Ageing, Bull. Johns Hopkins 
Hosp. 73: 31, 1943. 

1. The oxj^gen consumption of human placentas at different stages of pregnancy 
■was studied. 

2. The oxj'gen consumption of the human placenta decreases gradually as preg- 
nanej' advances, a fact in keeping ■with the changing histologic picture of the 
organ. 

3. The oxygen consumption of the term human placenta is not influenced 1)3’’ 
the use of analgesics or anesthetics during labor. 

4. Addition of glucose into the phosphate Ringer’s solution does not increase 
the oxj’gen consumption of the human term placenta. 

C. O. Maland. 


Blanco, J. T.: Placental Neoplasms, Rev. de cir. 14: 299, 1943. 

Placental neoplasms are reviewed and discussed, with a case report, by the 
author. Placental neoplasms may be of either maternal or ovular origin. Those 
of maternal origin develop from the decidual cells and are of the conjunctival 
type, do not produce an increase of prolan, and are not necessarilj’’ the result of 
pregnancy. Thej' are exceedinglj' rare and less malignant. Those of ovular origin 
arise in the epithelium, present a cellular polj'morphism, characterized bj-^ ana- 
plastic cells of Langhans, sjmcj'tium with monstrous deformities and at times with 
metaplasia of a decidual tendencj' and deformed decidual cells, of reactive signifi- 
cance and also with metaplastic tendencies that approximate morphologically those 
of the S3'ncj’’tium. 

The diagnosis of these tumors is based on surgical exploration, histologic study 
and hormonal investigation. The prognosis is grave in the ehorionepitheliomas, 
less serious for deciduomas, not serious in cases of benign mole and reserved in 
those of penetrating mole. The cases which are followed b3" spontaneous cure or 
after curettement are not true neoplasms, but simpl3'- retention of active placental 
rests or decidual endometritis. The onh" treatment is surgical removal, leaving 
radiation therap3’ for inoperable cases. 

J. P. Geeenhill. 

Jones, G. E. Seegar, Gey, G. O,, and Gey, M. K.: Hormone Production by Pla- 
cental Cells Maintained in Continuous Culture, Bull. Johns Hopkins Hosp. 72: 

26, 1943. 

It has been demonstrated that placental cells produce C5'onin, that is, chorionic 
gonadotropin. The t3'pe of cells apparentl3' responsible for this activit3' are the 
Langhans’ colls. These cells will produce C3'onin under conditions found in con- 
tinuous tissue cultures and ma3' retain this capacit3' as long as six months in 
culture. It has not been possible to demonstrate that placental cells can produce 
estrogen under similar circumstances. 

C. O. Maland. 
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Pregnancy; Physiology, Diagnosis 

Salles, A. de Aquino: The Prank Eight Hour Test for Pregnancy, An. brasil. de 
ginec. 15: 467-476, 1943. 

The author describes Robert Frank’s eight-hour test for pregnancy vrhich is 
based on the observation that chorionic gonadotropin produces a marked hj'per- 
emia of the ovaries in immature rats, detectable eight hours after the first in- 
jection. In 50 cases the results were so consistently satisfactory as to merit 
recommendation of this test which is simple, rapid and comparatively inexpensive. 

J. P. Greenhill. 

Merchante, P. R.: Contribution to Study of the Blood During Pregnancy, Semaua 
med. 49: 1273, 1942. 

Merchante studied the blood in 46 pregnant women. Hemoglobin was deter- 
mined bj’ the method of Wong, and cell volume by the method of Wintrobe. The 
red cell count also was determined. It was possible to follow eleven women from 
the first to the ninth month; the others were not followed regularly, through lack 
of interest or fear. 

Results of the study show that the quantity of hemoglobin per cubic centi- 
meter, the number of red cells per cubic millimeter and the cell volume are 
diminished from the beginning to the end of pregnancy. The level of hemoglobin 
shows a slight increase in the second month, but decreases abruptly in the third, 
and more slowly later, increasing in the eighth, and ascending slightly in the ninth 
month. The variation is from 12.55 grams per 100 cubic centimeters in the first 
month to 11.45 grams in the ninth, exceeding 13 grams in the second month. 

The number of red cells per cubic millimeter decreases progressively from the 
beginning to the end of pregnancy, with at times a slight relative increase in the 
fourth month. The figures vary behveen 4,358,000 in the first month and 3,572,000 
in the ninth. The cell volume descends progressively from 42.42 per cent in the 
first month to 38.96 per cent in the ninth, showing, in some instances, a slight in- 
crease in the second month. 

J. P. Greeniiili.. 

Sloman, Lysheth: The Hippuric Acid Excretion Test in Pregnancy, JI. J. Aus- 
tralia 1: 293, 1943. 

The author performed tests to establish figures for normal pregnancy and for 
complications of pregnancj' without known liver disease. It was also determined 
how soon after parturition the hippuric acid excretion returns to normal. The 
figures for normal pregnancj^ indicate a progressive reduction in the excretion of 
hippuric acid as the pregnancy advances, while after parturition there is a stati.s- 
tically significant increase in the amount excreted, and the normal value for non- 
pregnant subjects is approached. The hippuric acid excretion rate for women up 
to three months pregnant is within the normal range for nonpregnant subjects, 
averaging 2.84 grams of benzoic acid. From 3 to 6 months there is a decrease in 
the excretion of hippuric acid (2.42 grams) and from 6 to 9 months there is still 
a further decrease (2.15 grams). 

Of 22 patients with toxemia of pregnancy, the mean rate of excretion of ben- 
zoic acid was 1.96 grams. The author divides the toxemias into albuminuria, 
hypertension, hj-peremesis, and pyelitis of pregnancy. 

Tests were performed on 30 women whose hippuric acid excretion was tested 
before and after the baby was born. Rc.sults show that IS of these patients 
reached or exceeded an excretion of 2,151 grams of benzoic acid on or about the 
eighth day of the puerperium. The majority of the patients sulTcring from 



730 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


toxemia of pregnancy, however, failed to reach Quick’s figure for normal excretion 
by about the tenth day of the puerperium. There is statistically a highly sig- 
nificant difference between the means of the tests carried out during the . puer- 
perium on toxemic patients and the tests carried out during the puerperium on 
normal patients. This was most marked in the pyelitis cases and in the opinion 
of the author was due to kidney dysfunction. 

William Beeman. 


Radiation 

Wasson, W. Walter: Intravaginal Roentgen Irradiation of Cancer of the Cervix, 

Radiology 40: 454, 1943. 

The author describes another method of intravaginal roentgen irradiation of 
the cervix. The apparatus consists of a cylinder and proctoscopic light. The 
apparatus containing the x-raj' tube maj-^ then be brought into contact with the 
e 3 'linder and then clamped into position. This treatment is alwaj'^s combined with 
external roentgen irradiation of the pelvis. The e 3 dinder ma 3 ’' be angled to direct 
the ra 3 ’’s against the cervix or into the broad ligaments or into an 3 ’' portion of the 
pelvis. By this method the ra 3 ’s are limited to an area conforming to the diameter 
of the cylinder. The author feels that with this method the results as to perma- 
nent cures will be no better in the earl 3 ’’ cases than those of radium and external 
roentgen therapy. There will be, however, less necrosis of the cervix, and like- 
wise less infection of the vagina when this technique is employed. It is also felt 
that better results should be obtained in the advanced cases of cancer of the 
cervix than b 3 ' an 3 ' of the other methods which have been at the command of the 
radiologist. 

William Berman. 

Kaplan, Ira: Irradiation of the Spleen and Pituitary for Control of Pubertal 

Bleeding, J, A. M. A. 121: 1199, 1943. 

The author reviews the literature on the subject of irradiation of the spleen 
and the pituitar 3 ' for intractable g 3 mecologic bleeding. It is felt that the effect 
on the ovaries is an indirect one. In menorrhagia at pubert 3 ', or just be 3 'ond this 
period, roentgen therap 3 ' to the spleen and to the pituitar 3 ' can be safely adminis- 
tered without interfering with subsequent abilit 3 ^ to bear children. Even though 
in some instances radiation must be administered directl 3 ' to the ovaries, seldom 
is sterilization in 3 mung women permanent, and whereas ova in the later stages of 
their differentiation are readil 3 ^ destr 03 md b 3 ’' irradiation the primordial cells 
which will produce subsequent ova are not affected. 

The pituitar 3 ' is definitel 3 ' related to the productive organs, and has been shown 
to have a pronounced influence on menstrual function. This treatment of the 
spleen and the pituitar 3 - offers a readil 3 ^ available and effective method of treating 
pubertal bleeding without direct irradiation of the ovaries. 

William Berman, 


Vaginal Infections 

Puentes, C.: Preliminary Note on the Isolation and Identification of Monilia 
alhicans in Cases of Vaginitis, With an Experimental Study, Rev. mcd. cubana 
53: 937, 1942. 

The organism, 2Ionilia alhicans or Mycotoriila albicans was studied Iw the author 
in experiments on 32 animals, including rabbits, white rats and Cuban rats. Renal 
and hepatic lesions were the principal re.sult in animals in which the organism was 
injected into the veins. Attempts to produce e.xperimental vaginitis in the animals 
Studied, b3' local instillation, were unsuccessful. 
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Acetylamino-hydroxj'phenylarsonic acid produced rapid disappearance of clinical 

symptoms. The author believes that this treatment has not been used previously in 

vaginitis due to Monilia albicans. _ „ 

J. P, Gkeekhili,. 

Taft, A. E.: Concerning the Nature of Intracellular Inclusions and Their Sig- 
nificance in Gynecology, West. J. Surg. 51: 342, 1943. 

The relationship of intracellular and extracellular “inclusion bodies” to cer- 
tain fungi and bacterial spores is discussed as pathogenic agents in the vagina. 
Inclusion bodies have been found in the squamous epithelium of the vagina fol- 
lowing use of the vaginal tampon. It is suggested that protozoa, fungi and bac- 
teria which are often present in the vagina as pathogens, may in their growth 
process pass through certain stages of which the inclusion bodj' may represent 
one stage. An illustration is shown in which a protozoon appears as a lifeless 
granule in all respects similar to a virus or spore. Therefore, the inclusion body 
found in vaginal epithelium may illustrate just one part of the life cycle of 

pathogenic molds, bacteria or protozoa. _ 

’ William Bickers. 


Venereal Diseases 

Lewis, Eohert M.: Management of Gonorrhea in the Female, Am. J. Syph., 

Gonor. & Ven. Dis. 27: 418, 1943. 

In the matter of diagnosis, laboratory evidence consisting of positive cultures 
or perfectly typical spreads is conclusive evidence of infection. Such evidence is 
usually obtainable with relative ease in acute cases, A small number of chronic 
cases yield positive laboratory evidence. Negative spreads and cultures, even if 
frequently repeated, must never be accepted as sure evidence that there is no 
gonococcal infection. While laboratory evidence is an essential part of diagnosis, 
in many instances history alone justifies a diagnosis of gonococcal infection and 
indicates immediate treatment. 

Sulfanilamide, the first drug of real value in treating gonococcal infections, 
probably cured less than 30 per cent of the patients to whom it was given. Sulfa- 
pyridine proved very effective, but was found to be too toxic and, like sulfanila- 
mide, has been discarded. Treatment with sulfathiazole is spectacularly successful 
in about 85 to 90 per cent of women with gonorrhea. Sulfadiazine is still under 
trial. Pregnancj’’ does not contraindicate treatment. The onlj* cases which might 
constitute an exception are those in which there is obr-ious kidney impairment. 

Pelvic abscesses and those of the Bartholin glands still require drainage. The 
late results of gonorrheal salpingitis, xadherent retroversions, etc., require surgical 
treatment. 

There is no exact end point at which it can be said that cure has been effected. 
Medical judgment combined with negative bacteriologic evidence must be de- 
pended upon. 

In the matter of gonorrheal vaginitis of children, it is now believed that in 
such cases the gonococcal infection is ordinarily limited to the vaginal mucosa 
and portio vaginalis of the cervix. Accurate diagnosis must depend on po.sitive 
cultures. Sulfonamide thcrapv is the accepted treatment. 

C. O. ;^^AI.AXn. 

Anesthesia, Analgesia 

Diddle, Lieutenant A. W., M.C., D.S.N.K., and Hill, Lieutenant A. M., M.C., 

D.S.N.B,.: Pulmonary Embolism During Continuous Caudal Anesthesia, M'e.Kt. 

.1. Surg. 51; 427, 1943. 

Maternal respiratory collapse, fetal distre.*;.*:, local infection, meningitis and other 
complications of continuous c.audal anesthesia have been reported but this is 
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apparently the first case of fatal pulmonary embolism to appear. The patient was 
a healthj' young woman, aged 22, who received adequate prenatal care including 
weekly antiluetic therapy for her syphilis w'hich had been under treatment prior 
to this pregnancy. Labor was spontaneous at term and after 6% hours of labor, 
a 15 gauge B-D spinal needle was inserted into the sacral hiatus and withdraw’al 
of the plunger recovered no blood. A No. 4 ureteral catheter was passed through 
the needle to tlie third sacral vertebra and the needle withdrawn over tlie catheter. 
Forty c.c. of 1 per cent procaine were injected and prompt anesthesia extending 
to just below the umbilicus with relaxation of the anal sphincter promptly fol- 
lowed. Eepeated injections were given about every 25 minutes and two doses of 
a sympathomimetic drug were given for a sharp drop in blood pressure. After 
3 hours of anesthesia an attempt to deliver the baby by forceps from an R.O.T. 
position made it necessary to give a small amount of ether in order to apply the 
Kielland forceps. 'While under anesthesia the patient gasped once and ceased to 
breathe. She could not be revived and a stillborn fetus was delivered. At autopsy 
a large pulmonary infarct in the right upjier lung lobe was found. Careful search 
of the brachial, femoral, uterine veins revealed no thrombi. Upon opening the 
sacral canal a soft blood clot was fonnd and beneath it a thrombosed vessel. 
Complete pathologic study of the entire body failed to reveal any other possible 
source from which the pulmonary infarct could have come. Failure to obtain 
blood upon introduction of the needle is not conclusive emdence that the venous 
plexus has not been injured. 

William Bickers. 

Nicholls, A. B.: Analgesic and Anesthesia During Labor, Obst. y ginec. Latino- 

Am. 1: 426-430, 1943. 

In 1938 the author began the use of intramuscular injections of sodium evipan 
for the relief of labor pains during the first stage. Recently he began the routine 
use of the drug intravenously during the second stage. As soon as the patient 
is asleep he delivers the baby with forceps. He believes sodium evipan does not 
interfere with uterine contractions but increases the period of expulsion. Hence 
the need for the use of forceps. In a series of 700 labor cases delivery was spon- 
taneous in 207 and by means of forceps in 3G3. The anesthetics employed were 
evipan (162) chloroform (304) spinal (42) ether (16) Schleich’s solution (3) 
emarcon (2). No anesthetic was used in 83 cases. 

J. P. Gkeenuill. 


Cesarean Section 

Stearns, Howard C.: Extraperitoneal Cesarean Section, West. J. Surg. 51; 468, 

1943. 

Evolution of the extraperitoneal cesarean section is briefly reviewed. To Waters 
goes credit for the operation employed by this author but he emphasizes that its 
principles were first laid doum. by Physick, von Ritgen, Thomas, Skene, Davis, and 
most important were the contributions of Latzko. 

The transversalis fascia surrounds the abdominal cavity and where it enters 
the pelvis it becomes kno;vn as the fascia pelvica and fascia endopelvica. One 
lamina of the endopchfic fascia envelops the bladder and another the uterus. The 
important fact is that the peritoneal plica, both anterior and posterior, are firmly 
attached to this fascia and cannot be dissected from it by blunt dissection while the 
fascia laminae arc relatively easy to dissect from both the bladder and the uterus. 
This point is the keystone of the extraperitoneal operation, for the dissection of 
the fascia from the posterior and left lateral wall of the bladder permits mobiliza- 
tion of the bladder away from the lower uterine segment and permits the elevation 
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of the uterinc-vesicul plica while it is still attached to the fascia, thus exposing 
the lo^Yer uterine segment. A series of drawings graphically illustrates the tech- 
nique and anatomy. 

The operation was done on IG patients, 15 of whom wore primiparas. All but 
throe showed definite signs of infection and .3 potentially so. All were in labor, 
the shortest duration having been 2-1 hours and the longest 56 hours. All mothers 
recovered and two babies died. T\cither of the fetal deaths could be attributed 
to the operation. In 3 eases the bladder was inadvertantly opened and in 7 the 
peritoneal cavity was opened accidentally, all were closed without difficulty. No 
case of peritonitis developed. 

WiLLiAsr Bickers. 

De Kezende, J.: My Experiences With the Axciform Incision for Cesarean Sec- 
tion in Infected Cases, Obst. y ginee. Latino-Am. 1; 257-292, 1943. 

The author is convinced of the superiority of the transperitoneal, cervical 
cesarean section and prefers the longitudinal areiform incision to the straight 
vertical or horizontal ones because it is parallel with the muscle fibers. He is 
of the opinion that the extrapcritoneal operation causes useless and even injurious 
complications resulting in prolonged intervention, delay in delivery of the fetus, 
accidental opening of the peritoneal cavity in 50 per cent of the cases, cellulitis 
and other complications. Since 1936, the author has performed 66 cesarean sec- 
tions using a modified Kerr technique. There were two maternal deaths in this 
series but 64 women were contaminated at the time of operation, that is they 
had fever and tachycardia and they had had numerous vaginal examinations. He 
uses ether now but formerly employed spinal anesthesia. He gave up spinal be- 
cause of its risk. Among 10 patients treated locally with sulfanilamide, S presented 
serious symptoms of intolerance. 

J. P. Greenhill. 


Gynecology 

McKim, G, P., Smith, P. G., and Rush, T. W.: Dysuria and Nocturia in the 

Presence of Normal Urine in the Pemale, J. A. M. A. 123: 603, 1943. 

The authors quote numerous causes of bladder complaints without pyuria, and 
stress the importance of careful and complete examination of the patient as a 
whole, and not just the urinary organs. The question of gynecologic disorders 
with bladder symptoms is of extreme importance. Great stress is laid upon the 
psychologic approach to the patient’s symptoms, since many of these cases show 
functional bladder complaints which, to the patient, are quite real. Many times 
the symptoms due to the functional derangement are much greater than the patho- 
logic picture would indicate. Such minor alterations as changing the brand of 
the patients cigarettes, their diet, or their cough medicine often bring about re- 
markable changes in the patient’s S 3 'mptoms. Some of the ofSce procedures used 
in examining these patients and treating them arc described. 

WiLLiAii Berman. 

Araya, R.; Pundamental Conceptions of Ovarian Histophysiology, Obst. j' ginee. 

Latino-Am. 1; 293-316, 1943. 

The author maintains that in accordance with previous studies he believes (1) 
there is no chronologic relationship between ovulation and menstruation, (2) there 
is no correlation between the development of the Graafian follicle and the corpus 
luteum and the changes in the endometrium, (3) the endometrial changes are 
brought about bj' estrogen and progesterone. The author maintains that the 
Graafian follicle and the corpus luteum have no great infl^uenee in the production 
of the ovarian hormones. 



734 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The author studied 50 extirpated ovaries and found absolute predominance of • 
all forms of atretic follicles over the few fresh follicles and corpora lutea. He 
found lipids in the ovarian stroma in all stages of development of the atretic 
follicles and at all times in the cycle and maintains that this is evidence of the 
continuity of ovarian secretion and coordination with several other ovarian con- 
stituents. 

J. P. Greenhill. 

Machado, L. M., and Junqueira, M. A.: Angiomatosis of the Cervix, Obst. y 
ginec. Latino- Am. 1: 348-355, 1943. 

The authors describe two cases of a new gynecologic pathologic condition which 
consists of diffuse angiomatosis developing along the fibromuscular connective tis- 
sue submucous layer of the - portio vaginalis. The etiology is considered to be 
chronic cervicitis. Tj^pically the cervix is spongy, very tender, enlarged and violet 
colored. Histologically, the tissue resembles a liemagioma. The predominating 
symptom is metrorrhagia following coitus or any trauma. The exact diagnosis can 
only be made by biopsy. The treatment consists of amputation of the cervix. The 
prognosis is good. 

J. P. Greenhill. 

Lima, B.: Colpectomy for Genital Prolapse, Obst. y ginec. Latino-Am. 1: 452-465, 
1943. 

According to the author colpectomy is the most efficient way to treat genital 
prolapse. In old women the operation competes with vaginal hysterectomy. Partial 
colpectomy is easy to perform under local infiltration anesthesia, and total col- 
pectomy may be indicated in cases of prolapse following hysterectomy. • Tlie results 
of colpectomy are excellent and the mortality and morbidity are low. 

J. P. Greenhill. 


Labor, Management, CompHcations 

Hennessy, James P.: Occipitoposterior Position, J. A. M. A. 123: 524, 1943. 

The many theories of the cause of occipitoposterior presentation are referred 
to. The author’s experience has shown that the narrower the anterior pelvis, tlie 
higher the percentage of posterior positions. The etiologic importance of deflection 
of the head depends a great deal on sucli pelvic asymmetry as disturbs the equality 
of pressure on the ends of the occipitosincipital lever. Weak labor pains are also 
a factor. Flabby abdominal muscles are also important. Posterior positions are 
likelj’ to be a cause of difficult labor, owing to the fact that the head is usually 
extended when the difficulty is encountered. On an average it lasts from 2 to 4 
hours longer in a primipara, and from one to two hours longer in a multipara. 
In the majority of cases rotation occurs spontaneously, but the majority of ob- 
stetricians liave tried to correct this abnormality and thereby shorten the second 
stage of labor and spare their patients. The prominence of the ischial spines is 
of greatest importance in determining whether intervention is necessary. 

The author prefers not to give the patient any sedation until the cervix is 
dilated to 3 or 3.5 cm. Operative interference depends upon whether or not the 
head is engaged. If the head is at the spines to 2 hours is allowed for rota- 
tion; if it is below the spines about one hour is allowed. When manual rotation is 
used the author uses Schumann’s modification of Pomeroy’s teelinique, and if for- 
ceps are used the author prefers Bill’s .modification of the Scanzoni maneuver. 
The author uses the Kielland forceps infrequently. Cesarean section was used in 
17 cases but the occipitoposterior position was not the sole indication. 

William Berman. 
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GrUiroy, A. J., and Alljertelli, J. r.: Regulation and Management of Delivery, 

Bol. soc. de obst. y ginec. do Buenos Aires 22: 23-45, 1943. 

On llie basis of a preliminary experience, from 1933 to 1937, vith 806 cases, 
the authors describe the routine u.«e of pituitrin administered intravenously in 
cesarean deliveries and dystocia, and in patients who have difficulty in expelling 
tlie placenta because of an atonic uterus. In the years 1938 to 1941, the propor- 
tion of patients treated with oxytocics varied from 4.75 to 5.71 per cent of the 
total number of deliveries. A very small number of these had spontaneous de- 
liveries, a larger group (approximately one-third) hud cesarean births, and the 
remainder required obstetric intervention. 

The authors stre.ss the following points in regard to the technique. The product 
used must be pure and must be diluted in a solution which allows administration 
of the exact quantity required and in a correct length of time. The effective dose 
is 2 to 5 units. The hormone preparation must be injected slowly. It should be 
used promptly, preferably immediately after the cord is severed. 

The value of the procedure is proved by intact placentas and membranes, no 
untoward general reactions and retr.action of the uterus with a minimal loss of 
blood. Frequently when the cervix must be repaired, prolapse of the lower uterine 
segment is observed, and thorough investigation must be carried out to avoid this 
in suturing the cervix. 

The authors have employed pituitrin in the acceleration of delivery in liydramnios, 
twin births, uterine fibroids, inertia during the expulsive period and in a great num- 
ber of other obstetric circumstances. 

J. P. Greexhill. 


Newborn 

Sakula, J,: An Outbreak of Gastroenteritis in the Newborn Infant, Lancet 245: 

758, 1943. 

Epidemic gastroenteritis in the newborn infant often carries a mortality of SO 
to 90 per cent. In the central Middlesex County Hospital on Nov. 1, 1942, it was 
observed that 2 out of the G babies in the premature nurserj' had a gastroenteritis 
and they were sent to the children’s ward in the main hospital. Within a few 
days more cases appeared both in the nurserj' and in the ward to which the 
infected babies had been sent. On the fourth day after onset of the epidemic, the 
first mortality occurred. Healthy children were immediately isolated as well as 
the ill ones. Of the 31 children who were in the hospital, IS became infected and 
15 died, a case mortality of 83 per cent. The course of the disease was typical, 
beginning suddenly with severe and protracted vomiting, weight loss, normal or 
only slight elevation of temperature, and within a day or two these symptoms 
were followed by a persistent diarrhea. The stool often had an orange color. 
Treatment was apparently of no value. Saline with glucose was helpful in main- 
taining hydration. The sulfonamides were found to be without effect. 

Autopsies were performed on 13 of the patients. Conspicuous was the absence 
of intestinal pathologj\ Most striking was the marked vascular congestion of the 
liver, thymus, and adrenals. The author believes the disease is probably not 
primarily an intestinal one at all, rather it is a generalized toxic condition. Culture 
of the feces revealed no consistent bacteriologic findings. 

Suggestions are made as to how to prevent and how to stop (when already 
established) these outbrealcs of gastroenteritis. Most important is the feeding 
problem. In this outbreak all cases occurred in babies who were either entirely 
or partly bottle fed. Completely breast-fed babies did not become infected. It 
is apparent then that infection occurs by waj' of the formula. A nurse should be 
appointed for the preparation of infant feedings whose sole duty it is to prepare 
and serve those formulas. Cross infection from other babies is thus avoided. 


■WiLLi.\M Bickers. 
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Page, Earnest W.: The Excretion Rates of Histidine in Pregnant and Nonpreg- 
nant Women, West. J. Surg. 51: 482, 1943. 

Histidine is an essential amino acid making up about 2 per cent of most pro- 
teins in the human body. Since Voge first suggested that it was excreted in large 
amounts in pregnancy and Kapeller- Adler suggested a method of qualitative analysis 
that made it a practical laboratory procedure, much interest has been elicited. 
Published opinions as to its specificity in the diagnosis of pregnancy are at wide 
variance. The author has shown that random specimens of urine from the same 
patient show wide variations in histidine content. Using a method analysis which 
is described in detail, it was found that the variations were so great that no con- 
clusions could be drawn when urine specimens were taken at random. Consequently 
it was decided to study the histidine excretion rate of the patients at various stages 
of pregnancy and the normal and toxemic patient, also the nonpregnant individual. 
Quantitative analysis for histidine by the author's method before and after the 
ingestion of 1 gram of this amino acid was done on these patients. The highest 
excretion occurs between the third and eighth month of gestation, the rate falls 
during the 2- weeks before deliver}'. Excretion rate is much higher in the pregnant 
than in the nonpregnant woman. 

William Bickers. 

Swan, Charles, Tostevln, A. L., Moore, Brian, Mayo, Helen, and Black, G. H. 

Barham: Congenital Defects in Infants Pollowing Infectious Diseases During 

Pregnancy, M. J. Australia 2: 20, 1943. 

The authors report the results of 61 infants examined, 36 having been found 
to have congenital defects. The mothers of 49 infants had suffered during preg- 
nancy from rubella, 4 had no knowledge of any exanthem during this time, 9 
contracted morbilli during pregnancy, and 2 suffered from mumps. In the cases 
of rubella during pregnancy, 31 of the infants born subsequently exhibited con- 
genital defects. The abnormalities included cataract, deaf mutism, heart disease, 
microcephaly, and mental retardation. With few exceptions all of the 31 mothers 
with congenitally defective children had contracted rubella within the first three 
months of pregnancy. Four cases of congenital cataract are described, in some 
instances associated with other defects. The mothers, in these cases, denied all 
knowledge of an exanthem during pregnancy. No congenitally defective babies 
were born subsequent to the occui-rence of morbilli in pregnancy. One case is 
recorded of congenital corneal opacity following mumps during pregnancy. The 
operative procedure and postoperative follow-up are described. 

William Berman. 

Calvo, J. A.: Concerning the Congenital Pigmented Spot or Mongolian Spot in 

Colombia, Obst. y ginec. Latino-Ani. 1: 317-323, 1943. 

The ‘ ‘ congenital pigmented spot ’ ’ also known as the ‘ ‘ Mongolian Spot ' ’ or 
“blue sacral spot’’ is observed frequently among babies born to those with pure 
African blood or a mixture of it in Colombia. The spot is evident on the first 
day of birth and is almost a constant finding in the yellow and Mongol races. 
The spot is pyriform in shape and its lower border corre.sponds to the intergluteal 
furrow. Its color varies from green to gray-blue and its size is that of an adult’s 
hand or even larger. Occasionally it is aberrant for it has been observed on the 
shoulders, back, neck and even on the limbs. Histologically, it is produced by 
special pigments deposited in the deep dormal cells called the Boelz cells. 

The Mongolian spot has been regarded as an atavi.stic sign remaining from the 
Asiatic origin of the human race. 
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Among o50 bnbici; born in tlip Bogota Maternity, twenty-four bad the charac- 
teristic “Mongolian spot” an incidence of 7 per cent. Among the remaining 
children without spots, 50 per cent had been born of a European mother or father 
and a Colombian white-skinned male. 

J. P. Gkeenhill. 


Pregnancy, Physiology 

Schaffer, B., and Ricci, Guido; Influence of Age on Primiparity: A Study of 

1,688 Cases, Bol. soc. de obst. y gincc. do Buenos Aires 22: 47-C6, 1943. 

DifticuUies and complications attending a first pregnancy and childbirth have 
generally been considered to increase with the age of the mother, and IS to 23 
has been accepted as the optimal time for bearing a first child. The unfavorable 
factors in older women are largely due to loss of elasticity of the birth canal and 
deficiency in motor function of the uterus. But great differences exist in individuals, 
due to constitutional, gynecologic, social and even racial factors. 

In a series of .3,833 obstetrical cases at the Iklatcrnidad Martin, 44 per cent, or 
1,GSS were primiparas. Of the primiparas, 25 per cent were less than 20 years, 
43 per cent were between 20 and 25, 23 per cent were between 25 and 30, 7 per 
cent were between 30 and 33, and 3 per cent were more than 35. 

Toxic conditions of pregnancy were most frequent in mothers between 30 and 
35 years. Above 35, there was a marked decrease in these manifestations. The 
explanation advanced by the authors for this fact, which is contrary to most 
previously published statements, is that the older primiparas, as a group, were 
from a higher cultural level and were aware of the dangers of pregnancy at their 
age, and hence had better prenatal care. 

In the group from 30 to 33, 5 per cent had breech presentations; in those more 
than 35, this percentage was increased to 11 per cent. In the oldest group, there 
were also 2 per cent transverse presentations. It is suggested that perhaps the 
decreased elasticity of the uterine musculature and abdominal pressure might 
account for these abnormal presentations. 

Premature rupture of the membranes occurred with a frequency directly related 
to the age of the primiparas. The duration of labor also increased rvitb age. In 
the group aged 30 to 35, 14 per cent had labors of 15 to 20 hours; 11 per cent 
20 to 25 hours; 10 per cent, 25 to 30 hours; 2 per cent, 30 to 35 hours; and 10 
per cent, more than 35 hours. In those over 35, 13 per cent had labors lasting 
niore tlian 35 hours. 

The mortality for the entire group of primiparas was 0.35 per cout. In those 
30 to 35 years of age, it was 1.72 per cent; there were no deaths among the 
primiparas more than 35 years. Fetal mortality was practically uniform among 
mothers under 30, increased sharply among the older primiparas. Nevertheless, 
most of the fetal deaths were not due to prolonged or difficult labors, but resulted 
from prematurity and fetal maceration. 

J. P. Gkeenhiel. 

Leon, J.: Cystic Corpus Luteum and Lntean Cysts of the Ovary in an Apparently 

Normal Pregnancy, Bol. soc. de obst. y ginee. de Buenos Aires 22: 99-122, 1943. 

The author reports the case of a woman, aged 33, a para iii, who bad had 
amenorrhea for a few weeks, and complained of pain in the lower quadrant, nausea 
and yomiting. Vaginal examination revealed a slight increase in the size of the 
uterus and an adnexal cystic tumor. The Friedman reaction was positive. The 
diagnosis of early pregnancy with appendicitis and an ovarian C 3 -st was considered 
as well as that of a persistent corpus luteum because the latter is characterized 
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by an enlarged ovary, amenorrliea and an increase of gonadotropic hormones. 
Operation revealed only slight inflammation of the appendix, but marked change 
in one ovary. 

The corpus luteum in the removed ovary presented macroscopically the structure 
of the corpus luteum of gestation, that is, of an intrauterine gestation, but there 
was also no doubt that the gland displayed abnormalities similar to those seen in 
patients with ectopic pregnancy in which the embryo has succumbed. The corpus 
luteum was large (30 by 20 mm.), several millimeters larger than that generally 
observed in a physiologic pregnancy. Recently, numerous studies have shown that 
the size of the corpus luteum is greatest during the first months of gestation. 
Section of the corpus luteum showed that its wall of yellowish color, was 2 to 4 mm. 
wide, and the remainder was a cavity containing fluid. Histologic study of the 
wall of the corpus luteum showed the typical yellow cells which persist throughout 
pregnancj^, some more obscure than others, probably representing different phases 
of secretorj' activity, as occurs in other glands of internal secretion; there also 
might be the possibilitj' that the more definitely colored cells were filled with calcium 
salts, since this calcification is characteristic in gestation. Microscopic examination 
also revealed numerous thecal cells, which arise from the internal theca and play 
their greatest role in the second to third month, occupying the periphery or the 
corpus luteum, in intimate contact with the elements of the theca externa and 
the blood vessels. 

The ovary also contained a number of lutean cysts of variable size, with gelati- 
nous contents. It is unusual to encounter a number of these cystic formations in 
an apparently normal pregnancy. 

Quantitative investigation seven days after operation revealed a definite hyper- 
prolanuria (more than 16,000 Brindeau units per liter of urine). The author 
admits that the concentration of prolan may have been increased after removal 
of the corpus luteum, but cites experiments which showed that progesterone inhibits 
gonadotropic activity. The evidence of increased secretion of prolan was the only 
abnormal finding in this patient. The pregnancy proceeded to term, and reports 
received from the patient, who had moved away indicated that gestation and 
delivery were entirely normal. 

J. P. Gkeenhill. 


Pregnancy, Complications 

Braze, Major Alexander: Bicornate Uterus With Pregnancy in Each Horn, 
J. A. M. A. 123: 474, 1943. 

The author presents the embryologic aspects of bicornate uterus and quotes the 
reports of the same in the literature. Stress is laid on the complications chief, 
of which, are hemorrhage and incarceration of one of the horns during labor. He 
reports a case of a pregnancy in each horn which delivered spontaneously only 
to be followed in three months by a prolapse of the left horn of the uterus with 
incarceratin. A laparotomy was done which substantiated this diagnosis and a 
hysterectomj- was carried out. The patient recovered. 

WiLLiAji Berman. 

Lavarello, A.: Diabetic Coma in Pregnancy, Bol. soc. de obst. y ginec. do Buenos 
Aires 22: 71-75, 1943. 

The author reports a fatality in a patient who had not been recognized as 
diabetic previously. A few days before the onset of the coma, she was abnormal!}' 
thirsty, later she had severe vomiting, and then lapsed into coma, but was not 
brought to the hospital until 19 hours later. 

In discussing the problem of diabetes and pregnancy, the author remarks that 
it is possible and appears probable that regulation of diabetes from the beginning 
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to llic end of prognnney ean prevent all complications both to the mother and 
child. Xot only shonhl the diabetes be well controlled, but care should be taken 
that the metabolism of hydrocarbons lakes place normally every hour of the day 
and night. In this connection, protamine-zinc-insulin is of great value. 

During pregnancy, especially during the second and third trimesters, sudden 
and definite variations in the severity of the diabetes may occur; these may require 
more or less insulin. If the situation is not controlled promptly, it may result 
in serious consequences to both mother and child. As a rule, during the second 
and third trimesters of pregnancy, the diabetic patient should be examined every 
week or ten days. During parturition, the most rigorous care should be exerted 
to prevent acidosis and hypoglycemia in the mother. All authors agree that 
acidosis is a very serious complication and its fulminating progress can result in 
grave consequences. Occurrence of dangerous hypoglycemia in the newborn infant 
apparently can be prevented by maintaining the insulin intake of the mother within 
reasonable limits, and controlling the insulin dosage with frequent blood sugar 
determinations. 

Routine cesarean section in diabetic patients is unnecessary and this procedure 
should be resorted to only when the obstetric indications for it are the same as 
in a nondiabetic mother. 

J. P. Greenhill. 

Lastra, E. T., Jakob, A., and Sang, H. W.; Placenta Accreta and Placenta 

Previa, Obst. y ginee. Latino-Am. 1: 324-347, 1943. 

One of the greatest dangers to the parturient woman which still exists in spite 
of progress in obstetrics is hemorrhage and its consequence, shock. Placenta accreta 
is one of the rare causes of hemorrhage and shock. The authors observed two 
cases of this complication. In the first case the membranes ruptured at the sixth 
month and because of failure of dilatation of the cervix in spite of good pains, 
a vaginal cesarean section was done. Hemorrhage followed retention of the placenta. 
Attempts to remove the placenta proved futile because of abnormal adherence. A 
diagnosis of placenta accreta Avas made and a supravaginal hysterectomy was per- 
formed. This woman had previously had a curettement 12 days after labor. 

The second case reported was one of placenta previa treated by cesarean section. 
A curettement had likewise previously been done in the puerperium because of 
hemorrhage in puerperium. The placenta could not be removed so the uterus 
Avas amputated. 

J. P. Greenhill. 

Lascano, J. C., and Valenzuela, J. B.: Concerning the Medical Treatment of 

Eclampsia, Obst. y ginee. Latino-Am. 1: 399-412, 1943. 

During the last three years, the maternal death rate among the cases of eclampsia 
in the Cordoba I^Iaternity Avas 6.7 per cent and the fetal death rate AA’as 40.7 per 
cent. Strict medical therapy Avas carried out in 64.4 per cent of the cases. Among 
the sedatives employed were morphine, luminal and magnesium sulfate either alone 
or combined with intravenous hypertonic glucose solution and subcutaneous insulin. 
The authors believe that it is better to use a combination of luminal and chloral 
in Avomen aaIio have convulsions in pregnancy and a combination of luminal and 
magnesium sulfate when the convulsions occur during labor. 


J. P. Greenhele. 




Society Transaction 

THE OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF JANE ANY 12, 1944 
Tlie following program was presented: 

How a Child-Caring Agency Places for Adoption. Miss Beatrice MacNallj', Adop- 
tion Supervisor of the Children’s Bureau of Philadelphia (by invitation). 

Legal Pitfalls in Child Adoption. Mrs. Lillian L. Strauss, Attorney (bj’- invi- 
tation). 

Post-Partum Sterilization: A Generally Indefensible Procedure. Edward A. 
Schumann, M.D. 
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Original Communications 


OVAEIAN FIBROMAS: A CLINICAL AND PATHOLOGIC 
STUDY OF TWO HUNDRED AND EIGHTY-THREE CASES 

Malcoeji B. Dockkrty, ]\I.D., and Jamk.s C. Masson, M.D. 
Rochester, Minn. 

(From the Section on Srtrgicol Pathology and the Division of Surgery, 

Mayo Clime.) 

E xactly two hundred years have elapsed since Astnud in 1743 
gave to the medical literature the first description of an ovarian 
fibroma. He emphasized the rarity of this tyjie of tumor. For tlie next 
hundred and forty years isolated articles on the subject dealt mainly 
with certain gross pathologic changes which were seemingly peculiar to 
this neoplasm, to whose clinical manifestations very little attention wms 
directed. In 1882, Coe® in an excellent review studied the histogenesis 
of ovarian fibromas, deciding that the 3 ' represented an overgrowth of 
the ovarian stroma. He observed the frequent occurrence of edema in 
the tumor substance and correlated its presence with the formation of 
“geodes” or degenerative cj'sts. Twenty j^ears later, in 1902, Peterson” 
in a succinct review first correlated clinical and pathologic data from 
reports of a total of eightj^-two cases found in the literature and from a 
careful studj^ of two cases of his own. He remai-ked on the slow clinical 
evolution of these tumors, and, pathologicalljq the relative absence of 
adhesions with a notable incidence of ascites. Peterson’s investigations 
stimulated interest on the part of others and from 1902 to 1920 fibromas 
“came into their own,” so to speak.® Accordingly it became apparent 
that (1) ovarian fibi’omas were not in fact pathologic curiosities; (2) 
thej’^ were by no means clinicallj’^ silent. 

Another spark of enthusiasm was touched off bj’- kleigs and Cass.^' 
These investigators pointed out that ovarian fibromas, although es- 
sentially benign in their evolution, sometimes produce clinical hj'dro- 
thorax in addition to ascites. “Meigs’ sjmdrome”-’ ° now embodies the 


Note: The Editors accept no responsibility for the views and statements of 
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clinical triad of ovarian fibroma, ascites and hydrothorax — a combina- 
tion which in the past had been interpreted all too frequently in terms 
of “inoperable malignancy.” 

Finally, no review, however brief, would be comiilete without ref- 
erence to the theca-cell tumor described in 1932 by Lbffler and Priesel.^'’ 
These investigators discovered that certain “fatty fibromas” were as- 
sociated notoriously with periodic postmenopausal bleeding. The separa- 
tion of the members of this “functioning” or theca-cell class from the 
general group of fibromas wrote a new chapter in gynecologic pathologj". 
From our standiroint, it was felt that a clinical and pathologic analysis 
of a relatively large group of patients Avho had ovarian fibromas might 
tlirow some light on the incidence, histogenesis, complications and so 
iorlli, of this much neglected type of tumor. 



Fig:. 1. — A small fibroma is seen springing from the ovarian cortex. 


Materials and Methods 

Kecords from the Division of Surgical Pathology and the section on 
patliologic anatomy of the Mayo Clinic were examined carefully for 
tumors bearing tlie designation fibroma, fibromyoma, fibroblastoma, 
xanthofibroma and so fortli, affecting the ovary. Approximately 350 
tumors included under these headings had been found at surgical ex- 
ploration or at necropsy on patients seen at the clinic from 1907 to 
1942, inclusive. Pathologic material was next secured and the tumors 
were studied in gross detail for data pertinent as to side, size, color, 
consistency, degree of encapsulation, edema, formation of eyst.s, and so 
fortli. Associated pathologic lesions of the uterus and Fallopian tubes 
were recorded when these tissues were present. These data -were all 
recorded carefully on specially prepared cards. Multiple blocks were 
then cut from the tumors and attempts were made to select regions which 
included also (in the same block) material from any identifiable ovarian 
substance. These blocks were placed in a fresh 10 per cent solution of 
commercial formalin, cut at a thickness of 10 microns on a freezing 
microtome, and stained routinely with hemato.x’ylin and eosin. When 
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indicated, special stains such as the Galantha strain for mncin, sndan 
III stain, and tlie van Gicson stain for hyaline substance were also em- 
ployed. Several thousand sections were thus made available for study. 
Preliminary microscopic “scouting” eliminated the occasional examples 
of gi'anulosa tumor, theca-cell tumor, Krukenherg tumor and Brenner 
tumor from the series. A fair number of adenofibromas was found and 
similarly deleted. Three hundred and twelve “residual” ovarian 
fibromas (Pig. 1), occurring in a group of 283 patients, constitute the 
basis of this report.'*^' 

Clinical Features 

Incidence . — The incidence of fibromas was ascertained to be slightly 
more than 5 per cent of all surgically removed ovarian tumors. Be- 
cause the comparison did not include eases of inoperable pelvic malig- 
nant lesions of undoubted ovarian origin this figure of 5 per cent is 
somewhat higher than that which aetualh’' exists. Rhodenburg^^ found 
the incidence of ovarian fibromas to be 5 per cent; Heilman' expressed 
the opinion that an incidence of 2 per cent is more nearly correct. 

Age of Patients . — The average age of patients Avho had ovarian fibro- 
mas was fortj'-eight years; the age of the youngest was sixteen and of 
the oldest was seventy-nine years, respectively. No patients were in 
the first decade, the second accounted for two, the third decade for 
nineteen, the'Tourth for fifty-one and the fifth for seventy-five. The 
sixth decade led the list with eighty-eight patients while fortj^-two 
patients were in the seventh and six in the eighth decades, respectively. 
Thus 31 per cent of the patients were from fifty to fifty-nine years of 
age, inclusive — an incidence for the sixth decade which agreed well 
with the figure of 28 per cent cited by Peterson*® in his review. Our 
failure to find ovarian fibromas in the prepubertal age group of pa- 
tients paralleled the obseiwations of others and perhaps lent some sup- 
port to the hypothesis of origin conceived by Brothers,® namelj’', that 
the hemorrhage attendant upon o^nilation might be a significant “in- 
citing agent” in the development of these tumors. 

Marriage and Pregnancy . — Forty-three of the patients were single, 
233 Avere married and in seven cases the civil state Avas not mentioned 
on the record. Of the married patients 185 iiad gh’-en birth to one or 
more children for a total of 503. Forty-three of the patients had been 
described as “childless” and in five cases information on this famiB’- 
item Avas not available. Accordingly, in the present series, as Avith oth- 
ers reported in the literature, CAddenee was lacking that the develop- 
ment of fibroma influenced tlie parity of the patient or Avas influenced 
by it. On the other hand, it should be recalled that the majority of 
fibromas became clinically manifest after the climacterium. 

Complaints . — The commonest presenting complaint Avas the presence 
of a tumor. Eight3’'-eight patients had noted tliis sjnnptom for an aA^er- 
age period of thirt^^-three months Avith extremes of one Aveek and thirtv 
years marking the “time limits.” The tumors Avere described generally 
as being of sIoav groAvth but a feAv of the patients had observed episodic 
increases of the size of their abdominal masses. Frequently' these epi- 
sodes Avere associated AA'ith the dcAmlopment of pelA’ic pain. HoAveA'er, 
forty-five patients in this group described the eA'olution of their tumors 
as being painless and in the remainder pain Avas frequently' not A'ery 
severe. TAvelve patients had noted that the mass shifted Avith certaiii 

*Fi£ty-flve of these tumors were reported previously by Hoon.* 
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shifts of body position. (However, this phenomenon has been observed 
also among patients who have ovarian cysts and uterine fibromyomas). 

Pain was tlie principal complaint listed in the records of seventy- 
nine patients. In general, it did not have any diagnostic features. In 
thirty-six cases, it was present as the sole complaint, and in forty-three, 
it was noted in association with a tumor mass. In twenty-one cases the 
pain was more or less dragging, was located in the lower portion of the 
abdomen or in the flanks, and usually was without extension. In fifty- 
eight instances it Avas sharp, coming on in attacks. In no less than 
forty-nine of this latter group of cases, there Avas ascites or adhesions or 
both plus a noteAvorthy incidence of an edematous, tAvisted tumor ped- 
icle. The latter Avas adjudged aeeordinglj’- as an important etiologic 
factor in the production of pain. 

Symptoms referable to interference Avith urinary function (fre- 
quency, nocturia and dysuria) occurred either alone or in combina- 
tion Avith other symjitoms in fort}'- cases in this series. These urinary 
difficulties appeared to be related to ovarian fibromas of an average 
large size but did not differ othenvise from the similar disturbances 
noted among patients AA'ho had ovarian cysts. Their basis appeared 
to be mechanical compression of the urinary bladder. Backache, 
“pelvic pressure,” “piles” and “varicose veins” Avere included in a 
long list of incidental symptoms Avitli a similar etiologic basis. In 138 
of the records, the listed symptoms Avere ascertained to have had no 
relation to the presence of the ovarian fibroma (usually small). They 
AA'ere produced by the “associated pathologic lesions” described else- 
Avhere in this paper. These symptoms included “irregularity of men- 
strual floAv,” Avhich in our analysis rarel}^ could be attributed to the 
presence of an ovarian fibroid. The discover}^ of seven theca-cell tumors 
in our original group easily explained the phenomenon of periodic post- 
menopausal bleeding associated Avith certain atypical tumors. 


Physical Findings. — Although the clinical diagnosis of “fibroid” Avas 
made in fifty instances, in only a feAv Avas the designation “ovarian” 
appended. In the case of larger neoplasms the notations “ovarian 
tumor Avith ascites,” “ovarian cyst,” “movable pelvic-abdominal tu- 
mor” and so forth appeared. In tAA'enty-five instances a tAAUst of the 
tumor pedicle Avas believed to exist. In tAventy instances the presence 
of abdominal ascites Avas demonstrated and fairly frequently resulted 
in the notation “malignant.” In Iaa'o of these cases concomitant hydro- 
thorax AA'as apparent. 'With many of the s}unptomless fibromas the con- 
ditions indexed referred to the “associated pathologic lesions.” 


Laboratory data did not contribute any pertinent diagnostic in- 
fomiation. Eoentgenographic studies, including the occasionally in- 
dicated simple roentgenogram, although frequently demonstrating the 
presence of a soft-tissue shadoAv in the pelvis, rarely led to the identifi- 
cation of the type of tumor. 


In summarizing the. foregoing data aa’o might say briefly: Small 
ovarian fibromas (those less than 4 cm. in diameter) rarely produce 
clinical s}nnptoms. Large ovarian fibromas duplicate the clinical pic- 
ture of any sloAA'ly groAving peh'ic tumor plus an unusually high in- 
cidence of ascites. A moderate degree of mobility and a firm con- 
sistency of fibromas predispose to tAidsting of the pedicle of the tumor 
Anth consequent pain. In the absence of infallible clinical signs, the 
diagnostic issue must be settled by surgical exploration of the pehds. 
To decide otherAA'ise denies the benefit of cure to many patients in Av'hom 
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the presence of ascites suggests the existence of an inoperable malignant 
process. 

The treatment of fibromas of the ovary is always surgical and no mat- 
ter how small a solid tumor of the ovary is when first recognized, re- 
moval should be advised, as the possibility of a malignant lesion must 
always be considered and can be ruled out only by examination of the 
growth. The other ovary should always be examined carefully, as the 
possibility of other smaller, similar tumors must always be considered. 


> ' j 



taiiiHiM 


Fig. 2 — Large ovarian fibroma associated with ascites. The white color, fine texture 
and firm consistency are characteristic. 

Pathologic Data 

S'fde of Involvement . — No predilection was noted in this regard, the 
right and the left ovary showing the same incidence of involvement by 
fibroma. 

Size of Tumor . — The average diameter of 312 tumors siu’gieally re- 
moved from the 283 patients in this series was 6 cm., with 141 of the 
tumors exceeding this dimension. Only fourteen of the tumors could 
be described as being very large (more than 20 cm.). It was interest- 
ing to note that the aforementioned average size, with few exceptions, 
represented a clinical threshold for the production of symptoms, (hlost 
of the larger tumors probably had “outgrown” their early site within 
the true pelvis.) 

Multiplicity . — In twenty-eight cases (approximately 10 per cent) 
multiple ovarian fibromas were encountered. Within tliis group bi- 
lateral single tumoi-s occurred in twenty-three instances, liilateral 
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multiple tumors in two and unilateral multiple fibromas were present 
in the three remaining eases. These figures are in keeping with those 
recorded in the literature but, inasmuch as both ovaries Avere not ahvays 
available for study, the figures probablj'- represent too low an incidence 
of bilateral tumor. 

Color of Tumor . — Nearly all of the fibromas possessed a Avhitish or 
grayish- white color, particularly noticeable on cut section (Fig. 2). 
In a feiv instances in Avhich a recent twist of the tumor pedicle had 
taken place, infarction imparted a reddish hue. A yellow color indicated 
the existence of fatty metamorphosis, or, as in seven instances noted 
preAGOusly, the necessity for revising the diagnosis to that of theca-cell 
tumor. The color of ovarian fibromas has long been observed to be so 
eliaracteristic as to make possible an accurate diagnosis on gross inspec- 
tion in most instances. Our observations substantiated this view. 

Consist 67101/. — Tavo hundred and sixt.y of the tumors (S3 per cent) 
Avere solid throughout and unusually “heaAT.” In several of our more 
recent cases rough estimation of the specific gravitA’- corroborated our 
impression that, per unit of volume, OA^arian fibromas rank among the 
most dense of the tumors of soft tissue. Fifty-tAvo of the tumors Averc 
associated Avith cysts of variable size and position. Surface C 5 ’^sts Avere 
usually small and possessed of a smooth lining. Central cysts Avere more 
obviously of a degenerative type Avith ragged, irregular Avails. Often- 
times concomitant edema of the tumor and its pedicle AA^as noted. 
(These central cysts are the “geodes” of earlier investigators and their 
significance aagII be discussed in a subsequent section.) The contents 
of the cj^sts usuallj^ Averc clear and AAmterj'’, occasionally bloodstained, 
and, in a fcAV instances, “tarry.” OAmrian tissue AA’’as often grossly 
identifiable in the neighlioring surface cysts. 

Ten of the tumors Avere almost completely calcified and in an ad- 
ditional fifteen, “gritty” foci A\mre encountered in sectioning blocks 
for microscopic investigation. 

Ascites. — Abdominal ascites in amounts calling for a surgical note 
as to its presence Avas a complication of fiftj'-one OAmrian fibromas and 
constituted one of the most interesting features in this study. Never 
occurring in association AAdth tumors less tlian 6 cm. in diametex’, it 
“complicated” no le.ss than 36 per cent of fibromas larger than this 
established aA^erage size. The ascitic fluid A'aried from % pint (237 
c.c.) to more than 3 gallons (11 litex-s), the quantity being in general 
pi’oportionate to the size of the causative tumor. In many instances 
there Avas a histoiy of repeated i-eaccumulations of the fluid folloAAung 
preAuous pai’acenteses. In six cases the fluid aaus blood tinged and in 
these cases there Avas evidence of a recent tAA'isting of the pedicle of the 
tumor. In the I’emaining cases the fluid Avas clear and chemically ap- 
peared to represent a transudate rather than an exudate. In Iaa’^o cases 
there Avas concomitant hydrothoi’ax. In a combined clinical and 
pathologic seai'ch for the etiologic “common denominator” producing 
ascites the folloAA-ing facts appeared to be pertinent: Edema of the 
tumor or its pedicle or both Avas pi-esent in thirty-one of the flfty-one 
cases in AA-hich thei’C aaus a.scites. (This incidence of edema AA^as tAAdce 
that observed in tlie group Avithout ascites.) Central cystic degenera- 
tion Avith or AA-ithout edema AA'as noted frequenth^ in tumoi-s of the 
“ascitic group” (Fig. 3) but Avas i-are in the group of cases in AAhieh 
free peritoneal fluid Avas not ob.seiwed at the time of operation. In 30 
per cent of the cases in AA'liich there AA*a.s ascites, adliesion.s, probably re- 
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suiting- from ancient twists of the pedicle of the tumor, also were pres- 
ent. Pain was an important clinical feature in this latter group. 

Microscopic Features . — The microscopic characteristics of ovarian 
ftbroma have been described well by Peterson,’® Meigs and Cass” and 



Fig. 3. — ^Liarge ovarian tumor associated with ascites. Note the extensive degeneration 

with formation of cysts. 




Fig. 4. — The section made from a small cellular fibroma at its junction with the 
enveloping cortex shows closely packed spindle ceils in "featiierstitch” arrangement, 
the line of demarcation between normal and tumorous tissue is not distinct (hema- 
toxylin and eosln xlOO). 
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others. In keeping with their observations, we found that all of the 
tumors could be classified into cellular and fibi’ous types occurring in 
pure or mixed forms. In all, the basic cell appeared to be the peculiar 
mesodermal type so characteristic of the ovai’ian stroma. Moreovei’, 
the tumors in general preserved the closely knit “featherstitch” ar- 
rangement (Fig. 4) so typical of the normal ovaiy. In general small 
tumors were cellular, resembling in this respect ovarian cortical stroma. 



Fig. 5. — Fibrous stroma — poor in cellular elements, rich in collagenous fibers (hema- 
toxylin and eosin xlOO). 

Large examples on the other hand were frequently fibrous (Fig. 5) and 
even lyaline, suggesting that deposition of collagenous and hyaline sub- 
stance represented degenerath’'e or “senescent” changes in the matura- 
tion pi’ocess of a basicallj’’ cellular type. Individual tumor cells were 
small, thin, spindle units with pointed cytoplasmic processes and nar- 
row, oval, hyperchromatic nuclei running parallel to tlie long axis. 
Collagenous and hyaline material sulTouiided and compressed the cells 
in many fields. Sloreover the hyaline “bands” which liave been de- 
scribed as being typical of theca-cell tumor were encountered fairly 
frequently. When, as was sometimes the case, fatty metamorphosis 
existed along with hyaline change, some difficultj^ was encountered in 
making a microscopic diagnosis of fibroma versus theca-cell tumor. In 
many instances the plump appearance of. the true theca cells was the 
deciding factor, but in others the clinical history combined with chem- 
ical analysis for tA^pe of lijioid substances was neecssaiy in order to 
decide the issue. 

Ovarian tissue was identified microscopically in about one-half of the 
cases studied. The demonstration within this tissue of follicles, corpora 
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lutea and corpora albieantia served as a reminder that ovarian fibromas 
are extremely i-are (if indeed ever found) before the onset of puberty. 
In the case of small fibromas a layer of “germinal epithelium” invested 
both ovary and tumor, but with larger neoplasms the capsular invest- 
ment was fibrous. In no instance Avas epithelium of a secretory type 
found on the surface of a filn-oma Avhcre it might conceivably giAm rise 
to ascites. Cystic fibromas, microscopically, Avere of tAvo types: (1) 
small fibromas containing multiple small, smooth-Avalled, superficial 
cysts, often bilateral ; (2) large fibromas AAuth single or multiple cysts, 
often of fair size, Avith rough, ragged Avails. In the former condition 
there Avas often a lining of flattened granulosa cells. These tumors 



Pig. 6. — The photomicrograph, made from the tumor illustrated in Fig. 2. shows 
marked separation of the tumor ceils by edema fluid. This picture we liave found 
consistently in fibromas producing ascites (hematoxylin and eosin X170). 


might be classified as the end result of fibrous overgroAvth affecting the 
ovary rather than true localized formation of fibroma. In tlie second 
group the cysts appeared to arise through a fusion of zones of edema 
Avithin the tumor substances — the “geodes” of Coe® and other Avriters 
on the subject. In the case of large central cysts, even though the 
Avails Avere sometimes fibrous, interstitial edema Avas ahvays present in 
noncystic portions of the tumor. 

Including the eases of edema Avith formation of cysts, the separation 
of tumor cells by an excess of tissue fluid (Pig. 6) aa'os obseiwed in 
seventy of the 312 tumors examined. That it Avas often patchy in dis- 
tribution, even microscopically, indicated that our observed mcidence 
Avas probablj^ too Ioav. Significant Avas the fact that of fifty-one tumoi's 
accompanied by production of ascites, forty-nine (96 per cent) shoAA-ed 
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edema, usually in marked degree. This appeared in contrast to a 10 
per cent incidence of edema in tumors without ascites, kloreover, in 
this latter group of twenty-seven tumors, although fluid was not present 
in the “free” state, it was enveloped in thirteen instances within the- 
ragged walls of the degenerative cysts referred to in the foregoing 
paragraph. 

Surface adhesions, present on forty-three tumors, were studied but 
no positive conclusions were drawn except that the adhesions had re- 
sulted from chronic infarction and consequent peritoneal irritation. 
In several instances such infarction had resulted in the tumors becom- 
ing parasitic. In twenty-nine of these forty-three cases there had been 
a clinical history of attacks of pelvic pain. 

Associated pelvic pathologic lesions included a large number of con- 
ditions, with uterine fibromyomas leading the list. The ovaiy in whieli 
the fibroma was situated was simultaneously at times the seat of simple 
cyst, dermoid cyst, tarry cyst, ej'^stadenoma or cystadenocarcinoma, 
against the development of which fibroma did not confer any apparent 
immunity. Sarcomatous change was observed in three examples. All 
three of these eases have been reported previously from the clinic.'* 

Origin of Ovarian Fibroma . — ^Histogenetic studies carried out prin- 
cipally on tumors of small size indicated that ovarian fibromas arose 
from the spindle cells of the ovarian cortex. Indeed in manj^ instances 
it was almost impossible to say definitely just Avhere normal cortex 
ended and tumor began.*' Moreover, as previously indicated, the tu-' 
mors preserved in fair degree the “featherstitch” pattern of the normal 
ovarian architecture. Folloudng the hypothesis of Brothers® that 
ovarian fibromas result from the desmoplastic reaction attendant upon 
ovarian hemorrhage, a search was conducted for the telltale evidence 
of hemosiderin pigment. Results were disappointing with positive 
findings in twenty- three instances only. (However, evidence of old 
hemorrhage often is not seen in corpora albieantia even though one may 
be sure that hemorrhage was present in the corpora lutea of origin.) 
The hemorrhage associated with endometriosis Avas similarly disap- 
pointing in its practical nonappearance but the finding in tAventy-five 
ovarian fibromas of endometrial-like glands indicated a possible stim- 
ulation for the formation of fibromas. TAA'enty-three other tumors, 
originally listed as fibromas, contained so many glands that they Avere 
deleted from the present series, under the caption “adenofibromas.” 
Briefl}’, then, although our studies did not bear out universallj" the im- 
portance of hemorrhage in the histogenesis of ovarian fibromas, the 
clinical observation that fibromas did not occur before the age of 
“oA'arian hemorrhage” plus the occasional finding of hemosiderin and 
endometrial glands in fibromas might be correlating facts of importance 
favoring such a vicAv. 


Summary and Conclusions 

Ovarian fibroma is the second commonest of the solid ovarian neo- 
plasms. Tliree hundred and tAvch-e of these tumors accounted for 5 per 
cent of all ovarian tumoi'S surgically removed at the j\Iayo Clinic. 
Ovarian fibroma Avas never encountered before the age of puliei'ty and 
this observation has been taken to indicate an origin possibly based on a 

•The so-called fibroma ot the corpus albicans appeared in our e.xperience to be a 
structure totally dl.s.slniilar to, and never productive of, true ovarian fibroma. 
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desmo])lastic reaction to llie hemorrhage of ovulation or ovarian endo- 
metriosis. h^ibroina. did not produce any specific diagnostic symptoms 
and rarely was it ]?ossi]do for the clinician to go further than to say 
“ovarian tumor,” “solid ovarian tumor,” and so forth. Abdominal 
ascites (fifty-one cases) and hydrotliorax (two cases — syndrome of 
j\Ieigs) suggested the existence of a malignant process but the patients 
never presented the picture of cacliexia. The complications of these 
tumors were chiefly those associated with twisting of the pedicle of the 
tumor — a phenomenon which rarely occurred until the tumor outgi-cw 
the confines of the true pelvis. 

Pathologically, most of the tumors were solid throughout, white and 
usually invested by a smooth capsule free from adhesions. Many of 
the tumors were edematous and a number of these had undergone de- 
generative changes with central cysts or “geodes.” The common de- 
nominator relating to both ascites and formation of cysts was a weep- 
ing edema effected through partial obstruction of the venous return. 
Hydrothorax was very rare and appeared to be incidental. (It occa- 
sionally occurred from equally obscure causes among patients suffering 
from ascites of origin other than fibroma.)*-' In 90 per cent of cases the 
tumor was unilateral. Bilateral fibroma-like tnmoi-s sometimes proved 
to be metastatic tumors of the Krukeiiberg type with the primary neo- 
plasm most frequently in the stomach. A yellowish color suggested 
theea-eell tumor, especially in cases in which the uterus was large and 
postmenopausal bleeding was noted clinically. In others the yellow 
color resulted from fatty metamorphosis. A grayish-brown color and 
firm eonsistenc.y were noted in several tumors that later proved to be of 
the Brenner type. A brownish color and soft consistency indicated 
malignant change, which occurred in 1 per cent of the tumoi-s studied. 

Microscopically, both cellular and fibrous types appeared to arise 
from the spindle cells of the ovarian cortex Avith hemorrhage as a pos- 
sible inciting element. Degenerative changes, such as fatty, fibrous, 
hyaline and calcareous, took positions of importance secondary to the 
phenomenon of intercellular edema, which correlated more universally 
than did gross edema and formation of cysts with the clinical produc- 
tion of ascites. Pelvic lesions otlier than ovarian frequently accom- 
panied fibroma, which at the same time did not protect residual ovarian 
tis.sue from the development of dermoids and other tumors. 

Addendum 

Since we looked up the statistics for this paper, a patient suffering 
from Meigs’ SAUidrome has been operated upon at the clinic. The re- 
port of the case is as follows; 

*Meigs and co-workers'^ recently discussed the various liypotlieses of origin of 
ascites from ovarian fibroma. Jloreover. in one of tlieir i-ecent cases thev demon- 
strated the apparent case wit!) which finely-divided particulate matter (Iiidia ink) 
could be carried by phagocytic cells from the peritoneum to tlie pleura via the dia- 
phragmatic plexus' of lymphatic channels. Their work was an outstanding sicliieve- 
ment in that it renioved from tlie realm of the mysterious, the plienomenon of liydio- 
thorax occurring as a direct result of fluid within the peritoneai cavity. 
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The patient, a married woman, aged forty-three years, came 
to the clinic on November 10, 1943, with a history of having 
noted a feeling of something present in the lower part of 
the abdomen in the autumn of 1942. She was able to feel a 
mass in the right suprapubic region which did not cause any 
pain but since then it had become larger gradually with much 
enlargement of the abdomen during the last year. A roent- 
genogram of the thorax showed that there was fluid in both 
pleural cavities. Pleural fluid had been aspirated on three 
different occasions elsewhere. The patient had had feAv gen- 
eral symptoms except for some dyspnea which was always re- 
lieved by the tapping. She had not had any pain, weakness 
or loss of appetite and her weight had remained the same. 
Examinations of the blood and urine gave practically normal 
results. Aside from severe perineal lacerations following the 
birth of her child, the results of examination were essentially 
negative. A preoperative diagnosis was a large ovarian tu- 
mor — ^fibroma (?) with ascites and right hydrothorax (Meigs’ 
syndrome) ; also a rectovaginal fistula. 

Right thoracentesis was done on November 13, 1943, and 
two days later, operation was performed through a low mid- 
line incision. A fibroma, 15 by 20 by 15 cm. and weighing 1,370 
Gm., arising from the left ovary, was found. A considerable 
amount of ascitic fluid was removed from the abdomen and left 
salpingo-oophorectomy was performed. The right tube and 
ovary were apparently normal and were preserved. The uterus 
was negative. The patient had a satisfactory convalescence 
and was dismissed from our care on December 2, 1943. 

While there is no doubt that it is an interesting finding when pres- 
ent, yet in the great majority of cases of fibroma there is no evidence 
of fluid in the thorax. However, in many cases in which there are an 
abdominal tumor and fluid in the thorax but in which the patient other- 
wise is in good general condition, the possibility of this syndrome must 
be considered and the patient should be given the advantage of an ex- 
ploration. 
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THE EFFECT OF PREGNANCY ON BLOOD PRESSURE IN 
NORMOTENSIVE AND HYPERTENSIVE DOGS* 


S. Rodbard, PH.D.,t AND L. N. Katz, M.D., Chicago, III. 

(From tho Cardiovascular Department, Michael Beese Sospital) 

A n important criterion of normal pregnancy in the human being 
is the blood pressure level. It is therefore not surprising to find 
a great deal of data assembled on the blood pressure levels in normal 
pregnant women. ^Yhile the data are sufficiently clear to lead to the 
general deduction that the normal pregnant female does not show 
blood pressure levels outside the normal range and that the changes 
which do occur are slight, a survey of the literature, excellently sum- 
marized by Jensen^ and Henry,- shows that beyond this the findings 
are not entirelj^ in accord. There ai’C several reasons for this: (a) The 
differences in the methods and the criteria used in determining the 
Wood pressure levels, (b) the possible inclusion of pre-eclamptie pa- 
tients, especially those with "subclinical” forms of pre-eclampsia, and 
(c) the reliance, in manj^ studies, on statistical data from scattered 
observations on large numbers of women. 

In the few studies in which patients have been followed through 
pregnancy and the puerperium, the results are more consistent. Thus 
a number of workers, Strassmann,^ Hare and Karn,'‘ Landt and Ben- 
jamin,® Cohen and Thomson® and Hamilton and Thomson,^ reported 
the frequent occurrence of a fall in blood pressure from the fourth to 
the ninth lunar month. They concur that the blood pressure tends to 
rise again in the tenth month and that the blood pressure usually 
reaches the normal level in the fix'St week of the puerperium. 

Recently, observations have also been made on the effect of preg- 
nancy on the blood pressure in animals. The data in the normotensivc 
animals are not in agreement. 

Thus, Corbit® noted a drop in blood pressure in the normotensivc 
pregnant rabbit before term. Page and Ogden® and Page, Patton and 
Ogdeffi® noted a drop in blood pressure during pregnancy in the rat, 
while Poa, Foa and PeeF’^ reported no change. “Pseudopregnaney” 
in the rat, according to Page, Patton and Ogden,^° also led to a blood 
pressure drop. All investigatoi-s report a blood pres,sure drop late in 
pregnancy in the hypertensive animal, viz., in the rat (Harrison, G roll- 
man, and Williams,^® Grollman, Harrison and Williams,^® Foa, Foa and 
in the rabbit (Corbit®), and in the dog (Goldblatt, Kahn and 
Hanzal,^'* Mason, Harrison and BlaloclF® and I. H. Page^®) . 

In the course of the past 6 years Ave have had occasion to measure 
blood pressures for varying pei'iods on seA’eral hundred dogs. Amongst 
them t here were 31 pregnancies in Avhich blood pressure readings Avere 

‘Aided by a grant from Abbott Laboratories and by the A. D. Nast Fund for Car- 
diovascular Research. 

This department is supported in part by the Michael Reese Bescarcii Foundation. 
tSen-ing as Lieutenant, U. S. Army Air Force. 
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obtained during a portion or all of the pregnancj'. Thirteen of these 
pregnancies were in animals with nephrogenic hypertension and 18 
were in norinotensive animals. All pregnant hypertensives were ob- 
served during the entire period of pregnancy. In the normotensive 
animals this was possible only in six pregnancies, the other 12 animals 
being pregnant for various periods on arrival at the laboratory. 

We have analyzed and integrated the data in an attempt to gain a 
better insight of the hemodynamic factors which interplay during 
pregnancy. 



Fig. 1. — Blood pi'essure changes in pregnancy and in the puerperium in a normal 
unoperated dog. Systolic pressure above, diastolic below. Discussed in text. 


Methods 

Blood pressures and heai-t rates were obtained one or more times 
weekly with the Hamilton needle manometer’" in the manner previously 
described.’® In this way accurate photographic records for measure- 
ments of both systolic and diastolic pressures were obtained on trained 
unanesthetized dogs. As the animals approached term, daily pressures 
were taken in some. Hypertension was induced by partial constriction 
of one or both renal arteries either with the Goldblatt clamp’” or with 
linen ligatures.”® In one uninephrectomized dog, hypertension was in- 
duced by constriction of the renal vein. Blood N.P.N. observations 
were made by the method of Koch.”’ Records were kept of the be- 
havior and reaction to handling of the animals. Conception was as- 
sumed to have occurred 60 days prior to term. 

Results 

Data of pregnancy in a normotensive dog are shown in Fig. 1, and 
in two hypertensive dogs with two and thi-ee pregnancies, respectively, 
in Figs. 2 and 3.* 

(a) Normotensive Dogs . — Observations on the blood pressure of the 
pregnant normotensive dogs, as far as we are aware, have not pre- 
viously been reported. 

•M'o had occasion to ob^:er^'e tw'o successive pregnancies and three successive 
pregnancies in two other dogs. 



RODBARU AND KATZ: KFFECT OF PREGNANCY ON BLOOD PRESSURE 755 


Fig. 1 sliows clearly that the blood pressure in this normotensive dog- 
falls as the animal approaches term and that the level returns gradu- 
ally to its control value early during the puerperium. This dog deliv- 
ered 10 viable pups. The fall urns particularly .striking in this animal, 
reaching a level of 80/40 mm. Hg as compared with the pre-existing con- 
trol of about 160/80. The heart rate showed a definite acceleration at 




sivF'J- — Blood pressure changes in two pregnancies in a nephrogenic hypci’ten- 

Oog. R.N. indicates right nephrectomy, L-V.C., left renal vein constriction. Dis- 
cussed in text. 


the same time. The possibility that this extremely low blood pressure 
■"■as due to compression of the artery above the point where the fenioi-al 
artery pressure was obtained while the animal was on its side was 
iTiled out by obsertnng a similar presstxre level when the animal was 
standing.* The second normotensive nnoperated dog observed during 
Pi'egiiancy showed no pressure drop ; this dog delh'ered only two pups. 
T-ivo other normotensive animals with renal arteiy constriction but 
without hypertension showed no blood pressure drop. A third dog 
With three recorded pregnancies showed a diastolic pressure di’op of 
loin . Hg before term in its second pregnancy, and no drop in the 

the puorpei-iuiii, bilatenil renal artery constriction in tliis dog led to .1 
iiarKed hypertension and uremia, the animal dying \vitl> severe pulmonary edema, 
-■vt necropsy, a very recent mvocardial infarction of tire left ventricle w.a.s seen, a 
uniciue finding in tlie dog. 
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third.* Three pups were delivered in each of the three pregnancies 
Avithout declines in blood pressure, Avhile the one with a slight pressure 
drop before term delivered eight pups, and the one with the striking 
fall, ten pups. 



Fig. 3. — Blood pressure changes in three pregnancies in a nephrogenic hyper- 
tensive dog. R.C. and L.C. indicate respectively right and left renal arterj' constric- 
tion. Di scussed in text. 

•The animal arrived in the laboratorj' late in pregnancy so that the blood pres- 
sure data of its first pregnancy were incomplete. 
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It would thus appear that when the litter is large the blood pressure 
may fall before term in normotenshm dogs. The variability in our 
results in the dog may explain the apparently contradictory results 
in other species of animals with normal blood pressure levels. It is 
interesting to note that in the animal illustrated in Fig. 1 the low blood 
pressure level, approaching that seen in surgical shock, had no un- 
toward effect on the animal’s behavior. This supports the view that 
the low blood pressure in shock is not the cause of shock but rather is 
symptomatic, and that such a low blood pressure can occur in circum- 
stances other than shock. 

Further indication that pregnancy has a depressor effect on the 
blood pressure in normotensive dogs was obtained in the twelve dogs 
coming into the laboratory late in pregnancy. All of these animals 
failed to show the "excitement hypertension” usually seen in nonpreg- 
nant dogs during the period of training.-^ It is also interesting to note 
that during pregnancy most of the animals became docile and quiet. 
This change in behavior may account for the I'ise in blood pressure 
after delivery when the dogs became anxioiis and excitable and appar- 
ently greatly concerned over the welfare of their litters. 

(b) Hypertensive Dogs . — The insults in hypertensive dogs are consist- 
ent in showing a drop in blood pressure around term. This occurred in 
10 out of 13 hypertensive dogs (e.g., first and second pregnancy of 
Figs. 2 and 3). However, as these figures show, the time of occurrence 
of the pressure drop varies from the last third of pregnancy with a 
return to the pre-existing levels before term (viz., first pregnancy, 
Fig. 3), to a period at or near term (viz., second pregnancy. Figs. 2 
and 3) or early in the puerperium (viz., first pregnancy of Fig. 2). 
The time of occurrence of this drop is not consistent in repeated preg- 
nancies in the same dog. The absence of the blood pressure drop in 
two of the exceptions may have been due to the small size of the litter; 
in one the litter consisted of four pups, and in the other no pups were 
fomid, the pregnancy having been terminated by abortion. In the 
third exception the absence of a blood pressure drop was not due to 
the small size of the litter. 

The drop in pressure caused by pregnancy was not only more con- 
sistent but was more marked in the hypertensive than in the normoten- 
sive animals. It could not be correlated with the presence or absence 
of tachycardia or with blood N.P.N. changes. 

In three dogs, operations designed to interfere with the renal blood 
supply were carried out during pregnancy to determine if pregnancy 
modified the blood pressure response to such operations. In one dog 
in which this was done, abortion of four stillborn nearly full-term pups 
occurred four days later. The animal then developed a malignant 
hj^ertension and died in uremia six days post partum. In a second 
dog, there was no effect on blood pressure, two viable pups were born 
33 days later following a dog fight in which the mother participated. 
In the third dog, shomi in Pig. 4, the renal vascular operation, which 
was carried out 38 days before term, led to a definite hypertension 
which abated temporarily before term. We have previously seen 
malignant hypertension develop quickly in some nonpregnant dogs and 
have observed the absence of hypertension following partial renal 
arterial occlusion in others, and can therefore consider the blood pres- 
siire effects in the first two dogs as not peculiar to pregnant animahs. 
This is not the case in the third animal whose data are shown in Fig. 4. 
The temporary decline in blood pressure in the last part of pregnancy 
in this dog must have been due to the pregnancy. 
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Interpretation of Blood Pressure Changes in Pregnancy 

Our results on the effect of i>regnanc3'- in the renal hypertensive dog 
are in accord with previous reports described above. Unlike preg- 
nancy in the human hypertensive in which aggravation of the hyper- 
tension frequently occurs, pregnancy in the hypertensive animal jiro- 
duees a fall in blood pressure. This effect suggests that experimental 
forms of hj'^pertension in animals thus far produced are not analogous 
to man,v cases of clinical hypertension. Species differences may play a 
role in this effect. 



Fig-. 4. — Blood pressure changes following interference with renal blood Row dur- 
ing pregnancy. R.C. and L.C. indicate right and left renal artery constriction. Also 
shown is the blood N.P.N. levels in columns below the blood pressure curves. Dis- 
cussed in text. 

Tlie drop in pres.sure late in pregnancy or early in the puerperium 
has been ascribed to some action of the fetal kidnej's, overcoming in 
some fashion the humoral mechani.sm of renal hyperten.sion of the 
mother. The fact that Ave observed a similar fall in the noi-moten.sive 
animal, as did Corbit,*' and that “pseudopregnancy” has a similar ef- 
fect (Page, Patton and Ogden’®) Avould tend to exclude this mechani.sm. 
This A’iew is supported b.v the report that there is no difference in 
response to renin betAveen pregnant and nonpregnant animals (Kellar 
and Sutherland"^). 

Other possibilities .sugge.st them.seh'es to account for this pre.ssure 
drop. The first is the occurrence of a decrease in the iieriiiheral resist- 
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aiice on a mechanical basis beyond the point where homeostatic mecha- 
nisms can cope with it. Another possibility is the prodnetioii of 
Immoral vasodepressor material in large amoinit either in the placenta 
or elsewhere as a result of pregnancjL A third possibility is a decrease 
in the production of humoral vasoconstrictor materials which help to 
maintain the blood pressure at noimiotensive levels and presumably 
operate also in the presence of renal hypertension. 

There is no question at present that pregnancy leads to profound 
changes in the cardiovascular system. The placenta itself represents 
a large low-resistance shunt-^'-' which in man may contain up to one- 
sixth of the blood volume.^'’’ The placenta gi'OAvs rapidly in pi‘eg- 
nancy and apparently somewhere about midterm its size becomes suffi- 
cient to affect the total systemic peripheral resistance. The rapid con- 
tinued growth of the uterus after this period continues to increase the 
size of the shunt through it. In the last lunar month the placenta be- 
comes hyalinized, more compact, and the blood flow through it may 
decrease by as much as fifty per cent. An increase in resistance also 
is caused at this time l)y an increase in uterine tone (Reynolds^^). 

These changes in the uterus must be integrated with the striking 
changes in the general circulation which occur simultaneously. These 
changes in the cardiovascular system reach their maximum in man at 
about the ninth Umar month and then regress during the tenth lunar 
month and in the puerperiuin (Hamilton and Thomson'). There is a 
striking increase in cardiac minute output (up to fifty per cent) and 
stroke output in man®' 2'’ and in the dog,®'* in circulating blood 
volume in man®’ and in A-elocity of blood flow in man.®’ ®® The 

blood viscosity is decreased in man,® the A’-enous pressure falls slightly 
in man.®® Certain changes in particular organs have been noted, A’iz., 
the spleen of the dog shrinks in size,*® the floAv in the limbs of man is 
increased** but the floAv in the kidney of man as determined indirectly 
by clearance studies does not change.*® No evidence of cardiac hyper- 
trophy Avas obtained in pregnant animals by Van Liere and Sleeth.*® 

It is apparent from the aboA’e analysis that the presence of an ever- 
mcreasing loAV-resistanee shunt for the first 90 per cent of preg- 
nancy Avould tend to decrease the effective total sj’stemie peripheral 
resistance on a purely mechanical basis and so, by itself, Avould tend to 
lead to a drop in arterial blood pressure Avith its maximum at the 
time Avhen about 90 per cent of the period of pregnancy Avas reached. 
This effect is counterbalanced by the increase in circulating blood 
volume and cardiac output Avhich would tend to keep the arteries 
filled and so maintain the blood pressure. The homeostatic function of 
the nervous system operating primarily to cause vasoconstriction of the 
splanchnohepatie circuit Avould assist in this process. Ordinarily these 
factors manage to keep the blood pressure at its iiormal level foi- most 
of preg7ianey biit in animals this appears to fail to do so late in 
pregnancy. 
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While the foregoing explanation may be adequate to account for the 
blood pressure drop, it requires the assumption that there is a great 
variability in the time when the placental shunt effect dominates over 
that of the increased cardiac output and circulatory blood volume. 
Further, it fails to account for those experiments in which the blood 
pressure drop first appears in the puerperium. 

It is quite possible that the variability in the time of the blood pres- 
sure drop in pregnancy is to be accounted for by some humoral mecha- 
nism. Either some of the humoral vasodepressor factors evolved during 
pregnancy become potent at this time or the usual humoral pressor 
substances helping to maintain the blood pressure become less effective. 
Endocrine disturbances accompanying pregnancy may release vaso- 
dilator substances which might produce the blood pressure changes. 

It should be emphasized that despite the marked dynamic- alterations 
which occur in pregnancy, the blood pressure during most of preg- 
nancy is surprisingly little affected. This illustrates anew the normal 
operation of homeostatic maintenance of blood pressure at a constant 
level. 

Abortion in Pregnant Dogs 

Recently, Dill and his associates'^"*® have reported on the great fre- 
quency of abortion and resorption of fetuses in pregnant rabbits and 
dogs following operative interference with the renal blood supply. 
Many of their animals developed signs and symptoms which were inter- 
preted as simulating those of the toxemias of pregnancy seen in the 
human subject. The pathological changes in the liver and other organs 
were considered to confirm this view. 

Blalock, et al.,'*’’ eonfii’ined the great frequency of abortion and fetus 
resorption in dogs following interference with the renal circulation. 
However, these authors considered that the lesions found at necrops}" 
did not resemble those seen in the toxemias of pregnancy but rather 
resembled those associated Avith seAmre renal ischemia. 

It has been shoAAm by Greene*® that spontaneous abortion, associated 
AA'ith characteristic alterations in the Ih'^er morphology, occurs in non- 
operated pregnant rabbits. Furthermore, it is Avell knoAAoi that any 
operation upon pregnant rabbits can readily lead to abortion. For 
example, Ave found in a series of nonopei'ated pregnant rabbits that the 
simple procedure employed by us to obtain their blood pressure*® led 
in every instance to spontaneous abortion. 

Similarly in the dog Ave found that premature delh^ery late in preg- 
nancy occurred commonlj’' Avhen dogs Avere subjected to routine nem- 
butalization and deA'ocalization. One of our normotensiAm pregnant 
dogs delivered immediately after participating in a dog fight ; the tAvo 
pups born Avere A’iable but died 48 liours later. Furthermore, AA^e had 
occasion to observe the effect of operathm interference during preg- 
nancy in several dogs. One dog, subjected to an extensiA’^e chest 
operation,®® aborted seven nom-iable almost full-term pups three days 
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later. Four other of our dogs were subjected to operations on the 
renal blood vessels during pregnancy. In two dogs, five suable pups 
were delivered four days later. A third dog delivered three full-term 
stillborn pups four days after the operation. This dog then developed 
a malignant hypertension with a blood pressure up to 210/145 mm. Hg 



Fig. — Blood pressure changes in an animal -n-ith spontaneous abortion. L.C. indi- 
cates left renal artei-j- constriction, R.N., right nephrectomy. Discussed in text. 



Fig. G.— miood pressure changes in an animal with spontaneous abortion. R.C. and 
L.C. indicate riglit and left renal artery constriction. Discussed in text. 

find uremia and died six days post partum. In a fourth dog (Fig. 4) 
delivery of 11 full-term viable pups occurred 38 days after surgery, 
four of the pups dying the same day ; the dog survived and maintained 
the hj’pertension. 

The blood pressure data on two dogs with hypertension which aborted 
spontaneously are shovm in Pigs. 5 and 6. The first dog (Pig. 5) was 
Under observation for almost a year, the hj-pertension was moderate but 
the diastolic pressure ranged about 15 to 25 mm. Hg above the preA’ious 
control level. Following a unilateral nephrectomy, the blood N.P.N. 
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rose to 50 mg'. jDer cent. The dog later became pregnant and showed a 
slightly elevated blood pressure. The animal then aborted during the 
night. This was followed by a lowering of the blood pressure level, 
and the blood pressure rose only slightlj'’ in the interval until the dog 
died 39 days post partum. Before death the legs became progressively 
weaker until the animal lost the ability to walk about. 

The second dog (Fig. 6) was also observed for almost a year. It too 
had a moderate hypertension, the diastolic blood pressure ranging from 
15 to 50 mm. Hg above the control level found before the renal opera- 
tion, but there was no evidence of uremia. Just before term the blood 
pressure fell and the heart rate increased. The dog developed con- 
vulsions whenever disturbed, became comatose and died. The blood 
N.P.N. five days before death was normal. At autopsy eight full-term 
stillborn pups were removed from the uterus. The liver was found to 
be very small, hard and yellow, suggesting yellow atrophy. Histologi- 
cally, it showed cloudy swelling and central fatty degeneration with 
necrosis. The changes in the liver were considered by Dr. 0. Saphir 
of the Pathology Department to be compatible with a severe toxic con- 
dition as found in a general toxemia, septicemia or a virus disease. 

Our experience with these animals leads us to conclude that opera- 
tions late in pregnancy, whether leading to malignant hypertension, to 
benign hypertension or to no change in blood pressure, will increase 
the susceptibility to abortion in the dog. Abortion occasionally occurs 
spontaneously in normotensive and hypertensive animals, but further 
studies will be required before the relation of such abortion to the 
toxemias of pregnancy is understood. 

Summary 

1. The blood pressure in normotensive and especially in hypertensive 
dogs tends to fall late in pregnancy. The degree of reduction of blood 
pressure is apparently alfeeted by the size of the littei'. 

2. It is possible that the blood pressure decline is related to the low- 
resistance placental circuit which develops during pregnancy. It is 
also possible that some humoral factor (not involving the fetal kid- 
neys)' caused by the maternal endocrine alterations Avhich accompany 
pregnancy contributes to the blood pressure change and helps to ac- 
count for the variability in the time at which this blood pressure 
drop occurs. 

3. Surgical or other traumatic intervention during the lattei- part of 
pregnancy appears to predispose to abortion in the dog. 

We are grateful to the members of the department for help in obtaining the data 
used and to Miss Louise Friedberg for her .suggestions in preparing this report. 
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TRANSPLANTATION OF ABDOMINAL FASCIA FOR THE 
RELIEF OF URINARY STRESS INCONTINENCE- 


, William E. Studdiford, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology [Third Surgical Division], 
Bellevue Hospital, and the Department of Obstetrics and Gynecology, 

New York University College of Medicine) 

L OSS of control of urination under muscular effort, sucli as cougliing, 
i sneezing, walking, etc., is a eomiiJaint eommonlv eneounterecl 
among gynecologic iDatients. This sj’mptom, termed stress incon- 
tinence, often arises following the production of injuries to the supports 
of the bladder and urethra during the course of parturition, in women 
who have been previously normal. Less frequently, it is observed in 
female children with no obvious anatomic defect. They may outgroAV 
it, or it may persist into adult life. The cause of incontinence in such 
3 'oung nulliparous individuals must be ascribed to a faulty development 
of the poorly understood mechanism Avhich controls the retention of 
urine in, and the emptying of, the bladder. The occurrence of child- 
birth in this last group is very apt to greatly aggravate this symptom 
by superimposing injuries to the supports of the bladder and urethra. 

While the more or less standardized gynecologic operatioms, based 
on the repair of the supporting structures of the bladder and upper 
urethra and upon tightening the vesicle sphincters, give excellent re- 
sults in the relief of this sjTnptom in the majority of instances, most ob- 
servers report an incidence of failure in from 10 to 20 per cent. Often 
subsequent operative procedures of a different type may fail to relieve 
the patient. Failures are particularly likelj^ to occur in individuals 
Avhose childliood histoiy suggests a lack of development of the mecha- 
nism of urinarj^ control. These patients, unhappy enough before opera- 
tion, become unhappier and more unfortunate folloAving one or more 
oiierative failures. 

In klareh, 1942, Aldridge^ described aji operative technique for the 
relief of intractable urinaiy stress incontinence bj- the use of strips 
of the abdominal fascia draAA'ii through the rectus muscles and united 
to foim a sling under the bladder neck. This v^as carried out after well- 
recognized procedures had been utilized to repair the supports of the 
urethra and bladder in the preliminary phase of the operation. This 
technique had been put into practice in the treatment of a fifty-one- 
year-old Avoman in AA'honi three previous operations had failed to relieve 
a marked stress incontinence AA’hich had been existent for tAA-enty-nine 
yeax’s. Complete relief of sjnnptoms folloAved this opei'ation. 

This favorable result called to mind several patients in the folloAV- 
up clinic of the gjTieeologie seiwiee of BelleAme Hospital, in A\-hom re- 

•ReaC at a meeting: of tlie Ke-n'. York Obstetrical Society, December 14, 1043. 
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peated operative procedures of varying types had failed to relieve 
this distressing symptom. .These miserable patients were continuouslj^ 
begging for further sui’goix alwaj's hoping that one more attempt 
would produce a favorable result. It was determined to attempt the 
application of this method in a final effort to improve their conti’ol 
of urination. 



Pig. 1. — -The fascial supports of the bladder and upper urethra have been plicated, 
through a large curve transverse incision, the center of which lies about 2 cm. above 
me symphysis, two strips of fascia 7 to 8 cm. long and 2 cm. wide have been freed, 
ilieir inner attached ends lie about 1.5 to 2 cm. from the midlino. Through their tips 
been passed mattress sutures. On the left a uterine forceps has been passed up- 
ward between the fascia and the pubic ramus, through the prevesicle space and 
the rectus muscle. It is grasping the mattress suture. On the right, the fascial strip 
has been drawn through by means of the mattress suture in the reverse direction 
to which the clamp was passed. 

The technique utilized was almost exactly that described by Aldridge. 
In only one particular was a departure made from the original proce- 
dure. In the first ease on which it was attempted, it was found to be 
impossible to secure fascial strips of sufficient length in order to over- 
lap and suture their ends in the formation of the sling. Thereforch 
mattress sutures were passed through the ends of the strips, the ends 
of the sutures then being drawn througli the rectus muscles, past 
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tlie lateral aspect of the bladder neck, and out of the vaginal incision 
bj' a uterine dressing forceps (Fig. 1). Bj' means of these sutures the 
fascial strips could easily be drawn along the same course. The strips 
Avere approximated to form a sling under the bladder neck by simply 
tying the sutures together (Pig. 2). The bladder neck became elevated 
and brought fonvard, close to the symi)hysis, when this was done. It 
is believed that this modification simplifies and makes easier the original 
technique. It was carried out in all four of the patients included in 
this report. Except for this departure, the reader may be referred 
to Aldridge’s^ excellent description and illustrations for the technical 
details. 



Fiff. 2. — The fascial strips are being' approximated to form a sling by tying the 
mattress sutures together. This sling should be fairly tight, and should retract the 
bladder neck upward and forward behind the symphysis. Actually, at the operation 
the bladder neck disappears so tliat the lower border of the sling cannot be seen as 
depicted by the artist. 


In all, four patients have been operated upon, plastic procedures of 
A'arying extent having been carried out as indicated in the indiA'idual 
case. PolloAving this, fascial stri]).s transplanted from the abdominal 
Avail, liaAT been utilized to form a sling to .support the bladder neck. 
The indiAudual reports of these patients folloAv in some detail in order 
to demonstrate the magnitude of the gynecologic problem and because 
in one of those patients a most unusual complication arose. 

Case 1. — (No. 8523-43.) Mr.s. J. V., 38, para iii, graA'ida iA-, Avas 
admitted to the gynecologic seiwice, Bellevue Hospital, on February 20, 
1943, for the fifth time, Avith a chief complaint of stress incontinence. 
In her first pregnancy in 1924, she A\-as cleliA^cred by forceps at home 
after a labor of fiA-c days. Her .symptoms date from this event. Full- 
term pregnancies occun-ed in 1927 and 1933, and a three-month .spon- 
taneous abortion in 1935. Her record shoAved that she had been ad- 
mitted in 1930 Avitli the same complaint. At this time a diagno.sis of 
cystoeele, relaxed A'csicle sphincter and relaxed perineum AA-ere made. 
The cystoeele aatis repaired, the Kelly technique AA-as employed to tighten 
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the vesicle sphiiietci', jiiid a perinconOiaphy was performed. No im- 
provement in the incontinence occurred. In 1935. a second attempt 
to control the .symptom was made, utilizing- the .same procedure except 
that perineorrhaidiy was found to be unnecessary. Again complete 
failure was the result. In 1940, a third attempt was made utilizing 
the technique, de.scribed by Kennedy.- No relief was obtained. Six 
months later, in the same year, a fourth attemih was made to help her 
by the implantation of a .strip of fascia lata under the bladder neck. 
No noticeable improvement followed. 

Physical examiiiation .showed a .short, stocky, obese woman of healthy 
appearance, ({oneral examination contributed no relevant findings. 
On pelvic examination, she was found to have excellent support. The 
anterior vaginal wall was very slightly relaxed. The cervix was 
imsterior, noi'inal in ap])earjince. The coiqnis was anterior, normal in 
size and ireely movable. The adnexa were negative. There was no loss 
of uterine suptiort. The general impression of the examiner was that 
an excellent result had been attained by the previous operative proce- 
dures. Nevertheless, on the slighte.sl straining the patient could eject 
a .stream of urine for several feet. Her blood pre.ssure was 120/70; 
urine examination negative; blood count normal. 

(In ^lareh 5, 1943 she was operated upon, the first step consisting of 
a \yide dissection of the vesicle and uretbral faseias. The fa.scial piano 
acl.iaccnt to the bladder neck was followed upward until the prevesicle 
space was entered. The faseias were then united in the midline and 
plicated beneath the bladder and upjier urethra. The incision in the 
anterior vaginal mucous membrane was left open. The patient was then 
put in the dorsal position and a large transverse incision was made down 
to the fascia, curving upward on each side of the midline, its center 
being about^2 cm. above the symphysis. The fascia was cleared of fat 
and strips 7 cm. long by 2 cm. wide were freed on each side from the 
exteimal oblique and rectus muscles. The medial attachment of each 
strip -svas carefully preserved about V /2 to 2 cm. from the midline. The 
outer two-thirds of the fascial defect thus created were immediately re- 
paired with ninning catgut sutures. The patient was then returned to 
a lithotomy position and an attempt was made to pass a curved clamp 
through the vaginal incision along the fascial plane lateral to the 
bladder neck, through the prevesicle space, and rectus muscle in order 
to grasp the fascial .strip and pull it through in the reverse direction. 
It was then discovered that no clamp long enough to accomplish this 
puipose was available. A uterine packing forceps was employed but 
die strips slipped out of the closed blades on very gentle traction. 

I iiially mattress sutures were placed in the tip of each fascial strip and 
these Avere draivn through on each side of the bladder neck. Again 
difficulty Avas encountered in pulling doAni the .strips so that they could 
be overlapped and sutured to form a sling. This Avas finally accom- 
plished by simply tying the sutures together. This resulted in a marked 
elevation of the bladder neck. The A'aginal mucosa Avas then closed, 
and at the same time the remainder of the fascial defect in the ab- 
dominal Avail Avas appi-oximated. Eight to ten grams of poAvdered sul- 
fanilamide Avere dusted in the abdominal fat, and tlie skin Avas closed 
by interru])tcd sutures, a small rubber tissue drain being left at each 
angle. A mu.shroom catheter AA'as placed in the bladder. 

Her postoperative course Avas uneA'entful. jModerate serosanguineous 
discharge Avas noted from the abdominal Avound. The drains were re- 
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moved on the third day, the incision healing without infection. The 
retention catheter was accidentally removed on the fourth day and was 
not replaced because it was found that the patient voided spontaneously. 
She was kept in bed three weeks. Pelvic examination before discharge 
showed the vaginal incision healed, the urethra being held tightly 
against the back of the symphysis. She had perfect control of urina- 
tion. 

This patient has been seen on several occasions since her discharge, the 
last time being in September, 1943. She is completely relieved of 
urinary incontinence even AAdien undertaking violent exercises. No 
Aveakness is evident in the abdominal Avail. 

Case 2. — (No. 22741-43.) Mrs. S. P., aged 42, Avhite, married, para 
ii, gravida ii, AA^as admitted to the gynecologic service, BelleAuie Hospital, 
for the second time on Maj^ 11, 1943, complaining of marked stress in- 
continence. Her tAAm children, born in 1932 and 1934, had both Aveighed 
oA’^er 9 pounds at birth. Loss of bladder control Avas noticeable after the 
second pregnancy but became much Avorse in 1940. Her previous ad- 
mission in April, 1942, had been for the same complaint. At this time 
a eystoeele Avas repaired, the bladder neck and urethra being plicated 
folloAAung the Kennedy^ technique. A perineorrhaphy Avas performed. 
No relief had folloAved this procedure. Her menstrual history was 
normal; her blood pressure Avas 170/105; the laboratory data Avere 
irreleAmnt. 

Except for the blood pressure findings, her general physical exam- 
ination proved normal. The abdominal examination Avas negative. On 
pelvic examination, she Avas found to have adequate perineal support; 
moderate relaxation of the loAver half of the anterior vaginal Avail Avas 
noted; the cervix Avas posterior, flush AAuth the" vaginal vault; the corpus 
uteri Avas anterior and not enlarged; the adnexa seemed normal. 

On May 15, 1943, she AA'as operated upon, the identical procedure 
being used that has already been described in Case 1. On this occasion 
the fascial strips Avere draAvn doAAUi on each side of the bladder neck by 
mattress sutures passed through their tips, by preference and not in 
desperation. The strips Avere united under the bladder neck by tying 
the sutures together. A median episiotomy had to be perfonned in 
order to gain proper exposure, and this Avas closed at the conclusion 
of the main operative procedure. 

This patient had an uneA’-entful postoperative course. She Avoided 
spontaneously and never required catheterization. She AA’^as examined 
on the seventeenth postoperathm day, .just before discharge, at whicli 
lime the Amginal and abdominal incisions AA'ere found to be healed by 
]n'imary union. The bladder neck AA'as AAmll supported and the urethra 
held snuglj' against the back of tlie sjunphy-sis. She had perfect con- 
trol of ui'ination. 

She has been seen several times since discharge, the last occasion being 
on December 6, 1943, and reports that she is absolutely free of symp- 
toms except that she is aAvare of slight suprapulnc tugging AA'hen slie 
coughs. No Avealmess of the abdominal AAmll is present. Pelvic exam- 
ination shoAvs an excellent anatomic result. 

Case 3. — (No. 22794-43). IMi-s. S. T., aged 51, a married, Avhite 
female, para iii, graAuda a', Avas admitted to the gynecologic service, 
BellcAuie Hospital, on IMay 11, 1943, for tlie fourth time complaining 
of stress incontinence, urgency of urination and the protrusion of a mass 
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from the vagina. Her cliildren liad been born withont difficulty in 
1907, 1917, and 1919, Iheir iveight.s at birth being 111110101 ™. She had 
had livo spontaneous miscarriages. In 1926 slie had had a left nephrec- 
tomy for chronic suppurative nephritis. In 1928 she nndenvent chole- 
cystectomy. About 1935, at the age of forty-three, the onset of hyper- 
tension ivas noted and betAveen 1938 and 1941 siic was treated witli 
digitalis for mild heart failure. 

On the occasions of her tinst admission in April, 1938, she complained 
of frequency of urination of five to six years" cluration and of stress 
incontinence for the preceding eighteen months. She was found to 
have a large cy.slocelc, a relaxed perineum and niultiplo fibroids. At 
her operation, the cystocele was re]iaircd, a Kelly stitch being utilized 
to tighten the vesicle sphincter. A perineorrhaphy was performed, 
following which a supravaginal hysterectomy was carried out. 

Following this admission, her cystocele recurred very rapidly and she 
had no relief from her urinary sym])toins. She was readmitted in 
January, 1939, when the cystocele was once more repaired, the bladder 
neck and upper urethra being jJicated according to the Kennedy- tech- 
nique. In May, 1941, because of failure to relieve her symptoms and the 
second recurrence of cystocele, she was readmitted. The cystocele was 
again repaired and an attempt was made to interpose the cerAueal stump 
beneath the base of the bladder. This operation proved equallj- unsuc- 
cessful. 

Physical examination revealed an obese elderly female. The heart 
was clinically enlarged and a systolic murmur could be heard over the 
entire precordium. The rhythm and rate were normal and no sugges- 
tion was present of cardiac decompensation. Abdominal examination 
revealed scars in the upper right quadrant, in the left flank and in the 
suprapubic region. On pelvic examination, there was found a large 
cystocele with partial prolapse of the cervical stump and vaginal vault. 
A rather advanced degree of atrophy was noted. Her blood pressure 
was 240/110. The laboratory findings revealed nothing noteworthj". 

She was operated upon May 13, 1943. At this time the cystocele was 
again repaired, the broad ligaments were approximated in the midline 
following the excision of the cervical stump, and the fascial supports 
of the posterior vaginal wall were dissected out and approximated. 
The extensive vaginal incision was then closed except for the anterior 
wall and the operation was concluded by the transplantation of fascial 
strips from the abdominal wall according to the previously described 
method. The anterior vaginal wall was then closed and the vagina was 
packed with plain gauze. This extensive procedure took over two hours 
to perform. 

Immediate!}’- following the operation the patient showed a moderate 
degree of shock. Her blood pressure was 105/65, her pulse 50, and her 
color poor. She was given a transfusion of 500 c.c. of bank blood, and 
later an infusion of 1,000 c.c. of 5 per cent glucose in saline. She 
I'apidly responded to this, appearing much better the next morning 
with a blood pressure of 160/90, a pulse of 75, and a temperature of 
99° P. Because of frequent vomiting, she was given 1,000 c.c. of 5 per 
cent glucose in saline. However, it was noted at this time that her 
urinary output had markedly decreased. Catheterization on the evening 
of her operation yielded 200* c.c.; at 5:30 am., on the first postoperative 
day, 90 c.c. This- trend rapidly increased, only 20 c.c. being obtained 
at 7 P.M., an additional 20 c.e. being voided at midnight. On the second 
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postoperative, May 15, no nriiie could be obtained on repeated 
catheterizations. The patient continued to vomit and was given several 
infusions. Because the onset of this condition was gradual, some urine 
being excreted into the bladder during the first thirty-six hours after 
operation, it was felt that the left ureter must be occluded by edema 
rather than ligated. The possibility of anuria due to transfusion was 
considered but no evidence of hemolj’^sis could be found. This situation 
was made even more serious because the patient had only one kidney, 
her right, the left having been removed in 1926. An intravenous pj^elo- 
gram was obtained and no dye could be visualized in the right kidney 
pelvis or ureter. A blood chemistry showed a nonprotein nitrogen of 
33 mg. per cent. It was decided that the patient should be observed 
a little longer in the hope that the edema would subside. On May 16, 
the third postoperative day, no urine could be found in the bladder on 
catheterization. Her nonprotein nitrogen was reported as 43 mg. per 
cent. She was subjected to ej'^stoscopy at which time the right ureteral 
orifice was visualized with difficulty because the floor of the bladder 
was elevated by its new fascial support. Fairly marked edema was 
present about the right ureteral orifice and attemiits to introduce 
catheters and bougies resulted in failure. On J\fay 17, the fourth post- 
operative day, no urine was found in tlie bladder. The nonprotein 
nitrogen had risen to 75 mg. per cent. The patient was stuporous 
and showed pallor and rather a marked edema. 

It was felt by both the urologic and gynecologic departments that 
radical steps must be taken in order to prevent catastrophe. The choice 
lay between the removal -of all sutures in the operative area for the re- 
lief of the evident edema, or drainage of tire right kidney until the 
edema began to subside. The hazard of the former procedure lay in 
the fact that sutures could not be replaced without risking a recur- 
rence of the edema, making the probability of a tremendous postopera- 
tive pelvic hei’nia almost certain. The latter course was therefore 
decided upon. 

The patient was taken to the operating room and the right kidney 
was exposed. A double ureter was found, both the ureters and the kid- 
ney pelvis being markedly distended and tense. The ureter was 
aspirated and urine was obtained under pressure. A moderate-sized 
nephrostomy tube was inserted through the kidney parenchjmia and 
urine immediately began to drain. Tlie wound was closed after 
sprinkling sulfathiazole powder between its layei's. The patient was 
returned to the ward in good condition. 

In the next six hours 700 c.c. of urine passed through tlie tube. Im- 
mediate improvement followed. She began to take fluids well and this 
was supplemented by 2,500 to 3,000 c.c. of fluids by infusion daily. 
Her nonprotein nitrogen dropped to normal levels. By May 20 (seven 
days postoperative, gynecologically ; throe days postoperative, uro- 
logieally) her condition was excellent. On IMay 21, exactly eight days 
after the iirimary operation, she began to pass urine in small amounts 
from the bladder. On I\Iay 25, .she passed 325 c.c. in a twelve-hour 
period ; during this same period the drainage from the nephrostomy tube 
gradually diminished. On June 1, fifteen days after the nephrostomy, 
.she developed a fever of 103° F. due to a urinary infection, but this 
rapidly cleared up under mandellic acid therapy. On June 13, twenty- 
seven days after the nephrostomy and thirty-one days after the primaiy 
]iroeedure. the nephrostomy tube fell out and was not i-eplaeed. This 
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wound rajudly closed. She was examined just, hefoee discharge, at 
which time the abdominal, vaginal and ncjihrostomy incisions were 
found to he well healed. Excellent pelvic support was present, the 
vaginal vault being lield at a high level, the bladder well supported, and 
the urethra fixed snugly against the back of the symidiysis. Intravenous 
pyelography done before discharge showed moderate dilatation of the 
right ureter and kidney pelvis. 

The patient has been seen on several occasions, the la.st time being 
December 4, 1943, and shows an excellent anatomical result with no 
endence of recurrence of her former lesions. She has perfect control 
of urination. Her only complaint consists of occasional slight pain 
in the region of the right kidney. Intravenous pyelogi’ams have shown 
a slight persistent, dilatation of the right ureter and kidney pelvis. 

Encouraged by these results on patients not cured by one or more 
previous operations, tbc question as to whether this procedure might 
be utilized as a primary measure in the treatment of stress incontinence 
arose. Certainly it could be strongly considered as a primary proce- 
dure if the chance of cure by other operations appeared questionable 
or unlikely. Fortunately, such a ease presented herself shortly after 
these patients had been treated and observed. 

Case 4. — ]\Irs. M. T., aged 45, married, white, para ii, gravida iii, 
presented herself, complaining of leakage of urine on coughing, sneezing 
and Avalking, which had been present to an almost disabling extent for 
ten years. Since earliest childhood she had suffered from defective 
control of urination but this had become much more pronounced after 
the birth of her children, now twelve and sixteen years old. At present 
she was only eompletelj" continent on sitting and lying down. On 
walking, she immediately began to dribble urine and this became more 
pronounced on the slightest exertion. She constantly wore a cotton 
pad to protect herself. Her general health was excellent and she had 
had no previous operation. Her menstrual history Avas nonual. 

Physical examination showed a short, obese woman who appeared in 
excellent health. General examination revealed no significant findings. 
On _ pelvic examination, she shoAved a moderate cystoeele, a relaxed 
perineum and a moderate degree of rectocele. A Bartholin cyst AA'as 
present in the right labium. The cervix Avas posterior, Avell supported 
and normal in appearance. The corpus uteri Avas anterior and not 
enlarged. The adnexa Avere normal. Blood pressure AAms 120/70. The 
laboratory findings Avere irrelevant. 

This patient (716,559) was admitted to the Sloanc Hospital on 
August 4, 1943, and operated on the folIoAving day. The procedure al- 
ready outlined in Case 1 Avas carried out, folloAving Avhieh the right 
Bartholin cyst Avas excised, the rectocele was repaired, and a perineor- 
I’haphy Avas performed. 

Her first postoperative day Avas marked by a rise in temperature to 
102° P., but thereafter her course AA’^as practically afebrile. Catheteriza- 
tion at regular intervals Avas employed until August 17 (the tAvelfth 
postoperative day) because of inability to void. During this time 
sulfanilamide 0.5 Gm. Avas given three times a day to prcA^ent cystitis. 
During the next five days she complained of urgency and frequency. 
She Avas examined on the day of disehai’ge, August 23, at Avhicli time 
tile abdominal and Amginal incisions appeared Avell healed. The urethra 
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was tight against the back of the sympln^sis, the bladder neck being 
liigh and well supported. Her peidneuni showed an excellent postopera- 
tive result. 

She has been seen on several occasions since leaving the hospital. At 
the last visit on December 8, 1943, she stated that for the first time in 
her life she had complete control of urination. She was able to under- 
go all kinds of exertion with no evidence of leakage, usually voiding 
voluntarily without urgency at three- to four-hour intervals. 

Little comment need be added to the details contained in the outlines 
of these four eases. In the opinion of the writer, the outlook for im- 
provement or cure in all four cases was dubious had they been treated 
solely by the usual gynecologic procedures. The value of using trans- 
planted fascial strips from the abdominal wall in addition to such pro- 
cedures is demonstrated amplj^ by the fact that all four patients show 
a perfect sj^ptomatic result. It may be said that the follow-up on 
these patients is too short. That cannot be avoided since they have all 
been eared for during the pa.st 3 ’’ear. Observation will be continued 
with high hopes that the earlj^ results will be permanent. 

Summary and Conclusions 

1. Fascial strips from the abdominal wall have been utilized to form 
a sling under the bladder neck after the performance of procedures 
designed to improve the support of the bladder and upper urethra. 

2. Three patients, with a chief complaint of urinarj’’ incontinence, 
totaling between them eight operative failures with a vai'ieiy of meth- 
ods, have achieved perfect sjnnptomatic and anatomic results by means 
of this procedure. 

3. One patient, whose background of poor urinary control in child- 
hood suggested difficulty in the operative correction of incontinence, 
lias apijarentty been cured. 

4. The occurrence of an interesting complication has been described 
and its treatment outlined. 

5. The operative technique of this procedure, originally proposed b^' 
Aldridge, has been slightty modified and, it is to be hoped, simplified 
and improved. 

6. Additio-nal evidence is presented that this procedure is of the 
greatest value when other methods haAm failed. Further, it is suggested 
that the operation ma.A' be used as a primaiy procedure Avhen stud.v 
of the patient suggests that the usual operations have a strong possibility 
of failure. 

Note: 

C.\SE 1. — Mrs. J. V. (No. 8523-4.”), Bellevue Hospital, returned for a follow-up 
visit oa December 15, 1943, the day after the above report was presented. She 
.stated that, witli the return of cold weatlier, she liad noted slight incontinence 
on going out of doors. This also occurred when she lost lier temper with her 
c-hildren. On violent coughing, she also lost a few drops of urine. She felt quite 
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satisfied, however, with the luurked iinproveiiicnt since her operation and showed 
no desire for further surgery. Examination sliowed a well-healed abdominal in- 
cision with no evidence of hernia. Pelvic examination showed an excellent post- 
operative result, the bladder being firmly fixed high up and close to the nock of the 
symphysis. 
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Discussion 

PE. GEOEGE IV. SLAUGHTEE. — The fact that a serious complication occurred 
m one case should in no way detract from the usefulness of the operation. 
Temporary unilateral anuria, I believe, is probably a frequent transient complica- 
tion in many gvmecologic operations due to edema of involved tissues with resultant 
pressure on a ureter. Unless, as in this case, there is only one functioning Iddney, 
the condition is never noted and spontaneous recovery results as soon as the edema 

subsides. Apparently no damage ensues as long as the involved kidney remains 

uninfected. 

As Pr. Studdiford has pointed out, three possible methods of attacking this 
problem were at hand. First, a ureteral catheter might be passed to the kidney. 
This was attempted, but because of angulation a catheter could not be introduced 
into the ureter. Protracted attempts might easily have resulted in additional edema. 

The second procedure, the removal of the sutures, would certainly have destroyed 
part, if not all that the operation was to gain, with no certainty that extrinsic 
pressure on the ureter would be relieved. 

The third method, a nephrostomy, although it would necessitate subjecting the 
patient to a second operation, would surely bear fruit. My opinion was that this 
was the better choice, since it is one of the simplest of all renal operations and 
can be performed in about twenty minutes. There was every indication in this 
case that the ureter was being compressed by edema, rather than that it had been 
ligated, as evidenced by the gradual diminution of the urinary output rather than 
a sudden stoppage. Nephrostomy would, however, have in any case been the next 
step, even though the ureter never again became patent. 

PE. ALBEET H. AX/PRIPGE. — ^Progress in the development of surgical tech- 
niques to cure urinary incontinence by transplantation of muscles and fascia dates 
back to about 1900. For this purpose at least seven different muscles have been 
transplanted either alone or in combination with strips of fascia. 

A matter of importance is how weU transplanted fascia will stand the test of 
tune. The patient reported when the technique used by Pr. Studdiford was first 
described is now two and one-half years from operation and is still free of si-mp- 
toms. In the meantime I have used this technique in four additional cases. Petails 
regarding these eases will be reported later. Briefly, it maj- be stated that re- 
sults in two of the four cases appear to be entirely satisfactory. A third seems to 
have a good result from the mechanical standiioint but has slight difficulty at times, 
probably from bladder irritation due to a persistent urinar}- tract infection. The 
infection started following a previous vaginal plastic operation for the same condi- 
tion, was present at the time of her last operation and has not been entirely 
eliminated by subsequent treatment. When the urinary infection is kept under 
control with treatments, she is entirely continent for long periods of time. The 
fourth patient in wdioni this technique was used is emotionally unstable and has 
been under , the care of a psychiatrist. When she fails to sleep well or is un- 
usually disturbed emotionally, she occasionally loses a small amount of urine on 
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getting out of bed in tlie morning. Otherwise, she is entirely free of bladder symp- 
toms and obviously has no real stress ineontinenee of urine at any time. 

Experience has proved the importance of certain points in the management of 
these cases. Urinary tract infections should be eliminated as completely as pos- 
sible before undertaking to relieve urinary incontinence by surgical means. In 
general, fascial transplantation to relieve urinary incontinence should be used 
only for patient.s in whom vaginal plastic operations have failed. It should always 
be u.sed in conjunction with the usual vaginal plastic procedures for incontinence 
and should never be regarded as a .substitute for them. 

I have found a pelvimeter to be helpful in determining the length of fascial 
strips to be transplanted. With one tip of the pelvimeter placed at the pro.ximal 
enil of the urethra in the vagina, and the other on the abdominal wall, it is not 
difficult to estimate the length of strips that will be needed to form a fascial 
.sling beneath the urethra. 

Dr. Studdiford has recommended the use of mattress sutures in the distal ends 
of the fa.scial strips to facilitate drarving them backward into the vaginal wound. 
I have used this same procedure and have found it helpful. 

Dr. Studdiford has apparently also gotten satisfactory results by tying the mat- 
tress sutures in the ends of the fascial strips together beneath the urethra instead 
of overlapping the distal ends of the strips and fixing them together by additional 
sutures. Success with this technique must depend upon a permanent fascial sling 
beneath the urethra. For this reason careful fixation of the free ends of the 
fascial strips to each other by overlapping and careful suturing would seem im- 
portant. 

In completing the fascial sling beneath the urethra, it has been found that it 
should be made snug enough to give additional support to the proximal end of the 
urethra and to be certain of immediate pull forward whenever the recti muscles 
contract with any strain such as lifting, coughing or sneezing. 

DK. JOE V. MEIGS (by invitation). — When looking at the urethra of a patient 
with incontinence, the orifice points to the ceiling and there is a falling down of 
the urethra from behind the symphysis. We now begin most of our reconstructive 
surgery b}' means of a total abdominal hysterectomy after which we turn the 
patient around and repair the perineum. For this reason it is necessary to suspend 
the urethra in a little different way. 

In four cases I have done a total hysterectomy and after closing the peritoneum 
I entered the space of Ketzius, pulled the bladder up and exposed the urethra. 
This is very simple to do and it is very easy to visualize the urethra. It is, how- 
ever, difficult to get the urethra free from the vaginal wall from above. 

In the four cases I was able to go beneath the urethra and in the.«e I took a long 
strip of the abdominal rectus fa.scia, threaded it under the urethra, brought it up 
and attached it to the rectus sheath on the other side. In two of the cases the 
results were not good at the end of three months, but at the end of nine months, 
there is a good result in both instances. 

The third patient I operated upon by the same method is so continent that I 
had to dilate the urethra. Thi.s patient could void only by placing two fingers in 
the vagina, one on each side of the urethra, and pulling upward. This patient has 
had three urethral dilatations and is perfectly comfortable. The fourth patient is 
temporarily lost to our clinic. 

It seems to me that the .succe.ss Dr. Studdiford and Dr. Aldridge have had is due 
to the fact that they have repaired the urethra from below, as well as having 
used a fascial band. In my cases nothing at all was done to the urethra, and in 
throe patients, it worked svell. I think the great contribution is the combination 
of the two operations — a plastic and a fascial sling. I was of the opinion that 
all that would be necessary would be to suspend the urethra, but I do not think that 
is sufficient. 
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DK. PRE1)E1?TCK C. HOLDEN. — At llic tinio Dr. .\l(lii(l}>;o i)rosoiite(l his paper, 
wo had on the nynorolofiio .^orvioc of the Jersey City AleJienl Centre, a patient 
who had been operated on twice in tl>o pveccdinp; year — once by a urologist and 
once by a gynecologist — for urinary incontinence, and she was unimproved after 
each operation. There was no bulging of her antei'ior wall, but she had complete 
urinary incontinence. 

It was my good fortune to hoar Dr. Aldridge present his paper just during the 
time that we had her under observation. IVe operated upon her according to the 
technique described by Dr. Aldridge, and obtained a perfect result. We saw her 
in the return clinic several times, the last examination being seven months post- 
operative, and she reported complete control of her urine under all circumstances. 

DE. JOSHUA WILLIAM DAVIES. — ^It is my belief that the use of fascia alone 
as a transplant around the urethra will not give satisfactory results as an opera- 
tion for incontinence. Dr. Studdiford has very accurately reconstructed the cap- 
sule of the urethra as is shown by his pictures, and if he would utilize the bulbo- 
cavernosus muscle as he reconstructs the central body of the perineum, I feel 
certain that he would secure satisfactory results in 95 per cent of his cases without 
using the fascial strips. 

DR. 1NGLI.S F. FROST. — In some cases where recurrences have occurred there 
has been, at times, an insufficient preliminary study of the urethra in its relation 
to the bladder. Dr. Kennedy has clearly shown in his x-ray graphs that the 
length of the urethra in the incontinent woman, is in disproportion to the neck 
of the bladder. To obtain a cure in these cases, two factors are important; first, 
<he restoration of the urethra to its normal length and second, mobilization of the 
bladder in its new position until healing had occurred. 

We have used Dr. Kennedy 's instrument in numerous cases. It is made of vital- 
bum metal and is composed of two sections, one of which carries gauze in the vagina 
and retains it. The other acts as a retention catheter. The vitallium metal does not 
become soiled and no urinary deposits occur. The iodoform packing may remain 
in situ for at least eight days, and thus it acts as a splint to the anterior wall. 
Constant drainage of the bladder with the vitallium catheter keeps the bladder 
empty and gives it a chance to heal at the point where j-ou want it to heal. 

DR. JAMES R. MILLER. — I would like to say a word in support of the 
method used b}- Dr. Hepburn. I have done three cases of complete eversion 
prolapse of the urethra by this method. The operation is simple and can be done 
m fifteen or twenty minutes. It has given perfect results in the three cases in 
which I have done it. The first case was in a woman of 70 with a total prolapse 
and a large mushroom slough of the urethra. Tliis was pulled back as described 
by Dr. Hepburn and sutured to the posterior surface of the symphysis and the roof 
of the bladder above the trigone was sutured to the lower undersurface of the 
fascia above the symphysis. Later, a LePort operation was done for the prolapse. 
That patient has now gone five years and lier condition is good. 

It is very- simple to suture the urethra to the symphysis. A very important step 
m- this operation is to place a drain on each side, to form scar tissue, a point 
■which Dr. Hepburn emphasizes. I hope some day to see this operation for prolapse 
of tlie urethra displace the old Whitehead type of procedure. 



CAPILLARY COUNTS, CAPILLARY DISAPPEARANCE 
PRESSURE AND CUTANEOUS LYMPHATIC FLOW 
IN NORMAL PREGNANCY- 


E. Roberts, M.D., J. Q. Griffith, Jr., M.D.,t and 
R. A. Kimbrough, Jr., M.D., with the Technical Assistance of 
Anna Callaghan, Philadelphia, Pa. 

(From the Bohinette Foundation, and the Medical Clinic of the Hospital of the 
Voiiversity of Pennsylvania, and the Department of Obstetrics of the 
Pennsylvania Hospital) 

P REGNANT women frequently experience difficulty in water metal> 
olism. Sometimes tliej^ develop hypertension which may or may not 
suliside after deliverjL Such a clinical situation offers obvious oppor- 
tunities for the study of hypertension. Most persons who develop hj^per- 
tension are first available for study after the hypertension is well estab- 
lished. The pregnant woman is more or less constantly under medical 
observation and therefore may offer a unique opportunity to study a 
patient with developing hypertension. 

In the present study certain methods which have been applied to the 
study of patients with hypertension are employed in the study of women 
in normal pregnancy. These methods include: 

1. Capillary counts before and after histamine, by the method first 
reported by Roberts and Griffith^ and later by Griffith, Roberts and 
Corbit.^ 

2. Capillary disappearance pressure (formerly called minute vessel 
pressure), as described by Griffith, Roberts and Corbit.^ 

3. Cutaneous lymphatic flow, as first described by McMaster* and 
later used by Griffith, Roberts, Rutherford and Corbit.® 

The present report deals only with women in normal pregnancy with- 
out hj’^pertension. It will take somewhat longer to collect data on a 
corresponding series with hypertension, and the subjects thus far 
studied are too few to permit their inclusion here. 

I. Capillary Counts, Before and After Histamine 

The entcnsor surface of the forearm is used. A circular die is inked 
and pressed on the skin so that its inked impress encloses an area of 
normal skin of approximately 2 sq. mm. A drop of cedar oil is placed 
on this area and the open capillaries counted, using a microscope with 
Ultrapak attachment as previouslj’’ described.^'- After a count has 
been made, a drop of 1 :1,000 histamine is placed near the area under 
observation and a needle pricked through the drop. The flare which 


•Read at a meeting of the Obstetrical Societj' of Philadelphia, March .1, 1943. 
t-Atwater Kent Fellow in Medicine. 
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subsequently develops includes the area under observation and the 
capillary count in it is repeated. The count after histamine is con- 
sidered to represent 100 per cent of the cutaneous capillaries of that 
area, and the per cent open before histamine is thus calculated. For 
example, if, in a given area, 13 capillaries are open before and 26 after 
histamine, then 50 per cent of the capillaries in that area were open 
before histamine. A division has been made as follows ; 

1. Persons with 90 to 100 per cent of their capillaries open before 
histamine. This group is definitely abnormal and is said to have dimin- 
ished capillary mobility. It may mean that a degenerative process has 
involved the cajiillaries or simply that there is some cause for initial 
dilatation, as polycythemia, hyperthyroidism, etc. 



Pig. 1. — Showing relation between increase in capillary disappearance pressure 
auer histamine and number of total capillaries open before histamine. Vertical lines 
divide the zones of high and moderate capillary mobility (at 51%) and moderate 
and diminished capillary mobility (at 90%), Horizontal lines at +3 and +13 mm. of 
mercury indicate the usual limits of rise in capillary disappearance pressure after 
histamine in normal nonli.vpertensive subjects. Solid circles indicate subjects witli 
increased cutaneous lymphatic flow, while open circles indicate subjects in whom tlic 
cutaneous lymphatic flow was normal. 


2. Persons with 51 to 89 per cent of their capillaries open before 
histamine. This group includes both normal and abnormal subjects, 
who are said to have moderate capillary mobility. 

3. Persons with 50 per cent or less of tlieir capillaries open before 
histamine. This group is definitely normal, and is said to have high 
papillary mobility. 

The results are shown in Pig. 1. For the moment only the relation 
of the dots to the abscissa need be considered. It is seen that 30 sub- 
jects fell within the group of high capillary mobility, and only 11 in 
the borderline group with moderate capillary mobility. None showed 
diminished capillary mobility. 

II. Capillary Disappearance Pressure, Before and After Histamine 

The method has been previously reported.^ Without repeating de- 
tails of the apparatus and method, it may be said here tliat the iiressure 
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recorded is that which when present in a transparent ehainher in con- 
tact with the skin is jnst sufficient to cause the disappearance of micro- 
scopically observed cutaneous capillaries. The cutaneous area used is 
the extensor surface of the forearm. While by this method pressure 
reading’s can be repeated with variations 'of not moTe than 2 mm. of 
mercury by the same or by different observers, there is considerable 
doubt as to just what pressure is being measured. On purety theoretical 
grounds, it seems obvious that it cannot be true capillaiy pressure. 
Under conditions of flow, the pressure required to stop flow (or empty 
a tube whicli is part of a system of branching lubes) will be the pressure 
at the nearest bifurcation of the system that lias an unblocked branch. 



too 120 140 160 ISO 200 220 240 260 260 
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Pig. 2. — Showing the range and average capillary disappearance pressure in subjects 
witii varying systolic blood pressure. 

This, most likely, is the precapillary arteriole. It has been shown^ that 
this pressure will rise to correspond to an increased venous pressure, 
produced by inflating a blood pressure cuff about the upper arm, and 
also that it will rise after local procedures, as the injection of histamine. 
In these respects it behaves like time capillary pressure. The term orig- 
inally applied® was “minute ve.ssel pressure” and it was stated that 
“skin elasticity and resistance may interpose a tangible, but fairly con- 
stant factor.” IMore recently, however, evidence has been collected 
suggesting that extravascular factors may affect pressure readings more 
than was originally thought, and on this account the term “capillary 
disappearance pressure,” a term that is purely descriptive, has been 
adopted to reiilacc the term “minute ve.ssel pressure.” The reasons for 
tliis will be reported, in detail, elsewhere. 

Fig. 2 sliows the range and average of capillary disappearance in 
jiei-sons with normal and with elevated blood pressure. This chart is 
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based upon observations on 230 subjects, 71 with normal blood pressure 
and the remainder with high blood pressure. It will be seen that, for 
persons with systolic blood pressure below 140 mm. of mercury, the 
range of ca])illary disappearance pressure is 10 to 24 mm. of mercury, 
the average is 17, and the standai*d deviation is 3.7. 

If the measnrement of capillary disappearance pressure be repeated 
in the flare area of a histamme wheal, using the technique described 
in “capillary counts” it will usually be found that the pressure is 
higher by 3 to 13 mm. of mercury. Occasionally apparently noi-mal 
subjects will fail to show any change after liistamine, but when this 
is seen associated with diminished capillary mobility, it is thought to 
suggest sclerosis of the iwecapillary arteriole. Occasionally the rise 
will be more than 13 mm. of mercury, but in the previous report^ this 
was oiily seen in subjects with hypei-tension and was thought to indi- 
cate a considei'ablc dcgT'oo of spasm of the ])reea])illary arteriole. 



MONTH OF PREGNANCY 

Fig. 3. — Showing tlie range of capiUarj- disappearance pressure in women at vari- 
ous months of pregnancy. The “normal range” is taken from the nonhypertensive 
subjects shown in Fig. 2 '. 

Capillary disappearance pressure was measured in a series of preg- 
nant women, and the results are shoAvn in Fig. 3. The systolic blood 
pressure in every case was below 140 mm. of mercuiy. Only 3 subjects 
had a trifling elevation of capillary disappearance pressure, never ex- 
ceeding 28 mm. of mercury. The average capillary disappearance pres- 
sure was 18.5, as compared to 17 for the nonpregnant group. As the 
deviation from the mean is essentially the same in the two groups, the 
slight elevation seen in an occasional pregnant subject could liave been 

anticipated. 

The increase in pressure after histamine is shown in Fig. 1. While 
most of the women showed a rise of pressure within the normal limits, 
it is seen that 7 shoAved a rise of less than 3 mm. of mercury and 5 a 
I’ise of more than 13 mm. of mercury. The latter finding was the more 
unexpected of the two. suggesting as it did some degree of arteriolar 
spasm. 
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III. Cutaneous Lymphatic Flow 

The method has been described elsewhere.^"® Approximately 0.03 e.c. 
of patent blue, prepared according to the directions of MeMaster,* is 
injected intracutaneously in the flexor surface of the forearm, and its 
spread noted over a period of 20 minutes. Results are expressed as 
normal and increased. 


Number of Cuse^ 

42 


Preqnant --- 

9 1 16 

I2| I0|22|24|l4l 4 1 

6 Non-orea. — 



Systolic Blood Pressure in mm.of Hg. 


, Number of Cases 

42 


Preonanf--- 

4 120 

22 I 32 I 22 I I4l 3 

Non-orea. — 



Diastolic Blood Pressure in mm. of Hg. 


.. the frequency of increased cutaneous lymphatic flow at various 

jects* systoiic and diastolic biood pressure in pregnant and nonpregnant sub- 


The relationship between cutaneous lymphatic flow and sj'stolic and 
diastolic blood pressure in pregnant and nonpregnant subjects is shown 
in Fig. 4 . It is apparent that in nonpregnant subjects with systolic 
pressure below 140, increased lymiiliatic flow occurred in only 4 per cent 
of the subjects, while in tlie corresponding pregnant group it was in- 
creased in 26 per cent. No nonpregnant subjects with diastolic pressure 
below SO showed increased cutaneous Ijmphatic flow, as compared with 
26 per cent of the pregnant subjects. 

The relationship between cutaneous lymphatic flow and capillary dis- 
apjiearance pressure in pregnant and nonpregnant subjects is shown in 
Pig. 5. Here, there is a suggestion that increased cutaneous lymphatic 
flow, both in pregnant and nonpregnant subjects, is apt to be associated 
with the higher measurements of capillary disappearance pressure. Con- 
sidering only those persons with capillary disappearance pressure of 30 
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nim. of mercurj' or lower, cutaiieoiis lymphatic flow is increased in 26 
per cent of the pregnant suh.iects and in 19 per cent of the nonpregnant 
subjects; a difference not significant. 

The occurrence of increased cutaneous lymphatic flow, normal blood 
pressure and normal capillary disappearance pressure, has been observed 
in a small group of cases included in a report by Pendergrass, Hodes 
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Pig. 5 — Showing the frequency of increased cutaneous lymphatic flow at various 
ievels of capillary disappearance pi'essure in pregnant and nonpregnant subjects. 

and Griffith.® These persons all had edema without evidence of heart 
or kidney failure or hypoproteinemia. This edema tended to be cyclical 
and, in women, was frecpiently associated with the menses. The sera of 
these persons was able to inliibit the normal water diuresis of rats, and 
they usually improved or recovered after pituitary irradiation. No 
such subjects were included in the “nonpregnant” series here reported, 
which is made up of normal subjects or persons normal except for the 
presence of a hypertension with its associated phenomena. 

Discussion 

Increased cutaneous lymphatic flow can, in all probability, be accepted 
as evidence of increased loss of fluid from the capillaries. This has Ijeen 
discussed previously.® Such increased loss of fluid might result from : 
(1) Increased capillary pressure. (2) Diminished colloid osmotic pres- 
sure. (3) Increased eapillaiy permeability. 

The evidence presented by others, especiallj^ Dieckmann,' seems to 
rifle out a hypoproteinemia as an etiologic factor. While such measure- 
ments were not made in our entire series thej’^ were made in 10 cases, 
and in these there was no evidence that a lowered plasma protein was 
a factor in the increased cutaneous flow. 

Another alternative is that an elevated capillary jiressure may ])o llie 
cause of an increased flow of fluid fi'om the capillaries. Tliis suggestion 
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requires repetition and elaboration of certain liypothescs previously pre- 
sented by Griffith, Rutherford, Roberts and Lindaner.* 

It is probable that rise of intra capillary pressure tends to be limited 
bj" a djniamic equilibrium in which outflow from the capillary occurs 
not onl.y into the vein but also through the capillary wall. The latter 
phenomenon is, however, limited in rate by the tendency of the colloid 
osmotic pressure in the capillary to rise as the residual protein becomes 
concentrated. When fluid is rapidly being lost from the capillaries, as 
in the first stage of shock, an early physiologic response is an arteriolar 
constriction which aetuall.y lowers eapillaiy pressure and tends to pre- 
vent further loss of fluid. This, in general, has' been pointed out by 
Moon.® 

The gradient of pressure as one passes from large artery to capillary 
varies with the freedom of flow at each point in the progression. If 
eapillaiy disappearance pressure is aetualljq as we think, a measure of 
pressure in the precapillaiy arteriole, it may at times be high as the 
result of arteriol hypertension, either with or without rapid fall of 
pres.sure between the point of measurement and the capillary, depend- 
ing upon the state of arteriolar tone between the point of measurement 
and the capillary, and hence with or without a tendency to increased 
cutaneous lymphatic flow; and impeded flow beyond the capillary may 
cause rise of capillary pressure with increased lymphatic flow without 
elevation of pressure so far back as the point at which capillary disap- 
pearance pressure is measured. A tendenej" to correlation between 
capillary disappearance pressure and cutaneous lymphatic flow would, 
therefore, be expected, but not perfect correlation. 

In Pig. 2 it was shown that in persons with normal blood pressure 
average capillary disappearance pressure is 17 mm. of mercury. In 
Pig. 5 it is seen that cutaneous lymphatic flow is not increased, either 
in pregnant or nonpregnant subjects, until the capillary disappearance 
pressure exceeds 16 mm. of mercury. By comparison with Pig. 4, il 
is seen that increased cutaneous lymphatic flow practically does not 
occur at .systolic pressure below 140 and diastolic pressure below SO. 
Therefore, one may say that in hypertensive subjects as well as in preg- 
nant women increased cutaneous lymphatic flow may occur while capil- 
lary disappearance pressure is within the upper half of the normal 
range, but that the likelihood of its occurrence increases with the rise 
of the capillary disappearance pressure. Thus it seems most likely llial 
the increased loss of fluid from the capillaries in certain pregnant women 
is duo to a slight increase in capillary pre.ssure. 

Tills evidence has no bearing upon the possibility of a primary in- 
crease in capillary permeability. 

Summary 

Gaiiillary counts before and after hi.stamine, capillary disappearance 
jircssure before and after histamine, and cutaneous lymphatic flow were 
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measured in a series of women in normal pregnancy, and the results 
compared with those obtained in normal and hypertensive subjects. All 
capillary studies tended to be normal, except that occasionally in a 
pregnant woman the rise in capillary disappearance pressure after his- 
tamine was somewhat excessive. Cutaneous lymphatic flow was found 
to he increased in pregnant subjects when compared with others with 
corresponding blood pressure, and this showed a rough correlation with 
the level of capillary disappearance pressure. Theoretical considera- 
tions are discussed and the conclusions reached that the increased cutane- 
ous lymphatic flow is most probalfly due to a slight rise in capillary 
pressure. 
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ENDOMETRIOSIS INTERSTITIALE, WITH A 
REPORT OF THREE CASES* 


James R. Miller, M.D., and Robert Tennant, M.D., Hartford, Conn. 

(From ilie Department of Obstetrics and Gynecology and the Hall-Wilson 
Laboratory of the Hartford Hospital) 

i N 1937 J. R. GoodalP’ ^ focused attention on a group of uterine tumors 
wliieli he considered a type of endometriosis in wiiieh the stromal 
cells predominated to the exclusion of the glandular elements. He 
designated this condition as endometriosis interstitiale. The tumors 
occurred either in the form of a diffuse infiltrative proce.^is, or as a cir- 
cumscribed mass resembling a soft fibroid. Microscopically, they Avere 
characterized bj^ an abundant proliferation of a spindle-cell stroma con- 
taining numerous thick-Avalled blood A^e.ssels of muscuhu' type. Tlie 
first case to be reported in the literature vas by Casler* and appeared in 
1920. Three instances were also reported by Fi'ank'' in 1932.- 

The present paper deals Avith three similar cases Avhich Avero ob.scrved 
in the Hartford Hospital during the past Iavo years. Tlic frequency 
of occurrence of this lesion obviously cannot be indicated from the 
aAmilable literature. HoAAmver, the folloAving figures give some idea 
of the actiAuty of the Hartford Hospital in this field. During the years 
1940, 1941, and 1942, seven hundred fibroid uteri Avere examined in the 
laboratoiy, AAdiile in the same inteiwal a gross diagnosis of endometriosis 
Avas made at operation in 179 cases Avith microscopic confirmation in 90. 
Since other reports have indicated that these tumors liaA^e been mis- 
takenly classified as myosarcomas, a revicAv of the sarcomas of uteri at 
the Hartford Hospital Avas made but failed to reA'eal any additional 
instances of stromal-cell endometriosis. 

The present report seems Avai'ranted because of the apparent rarity 
of the condition and to emphasize the anatomic features AAdiicli establish 
tlie correct diagnosis. 

Case 1. — (H. H. 426-676. t) J. M., a 22-year-old single, American 
girl, Avas admitted to the Avard service of the Hartford Ho.spital on 
February 2, 1942 Avith a diagnosis of incomiilete abortion. She had 
missed her period in NoA^ember but menstruated again in December and 
January. The last period occurred a AA'^eek latei' than expected and AA'as 
accompanied by unusual cramps in the loAver abdomen. FolloAving this 
period, she continued to spot until her admission tAvo Aveelis later. She 
had experienced no fcA'er and denied instrumentation. Her past his- 
tory AA’as not contributory. On February 7, a curettage Avas done. The 
uterus Avas enlarged, globular, smooth, freely movable, and lying in an 
anterior po.sition. No masses Avere found in the adnexal or parametrial 
regions . The cervix Avas firm. The uterine sound entered the caA’ity a 

•Read at .a meeting of the New Vork Obstetrical Society, December II. 1913. 
tReported by Dr. Louis Middlebrook. Connecticut S. M. J. 7: .514, 1913. 
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distance of 7.5 cm. After dilatation the cavity vas explored with an 
ovum forceps. No tissue was obtained at first, but finally, a portion of a 
firm smooth mass (specimen I) Avas removed Avith a sponge forceps. The 
patient Avas discharged from the hospital a fcAA days later. The tissue 
removed Avas examined and a diagnosis of endometriosis interstitiale Avas 
made. 

The patient Avas readmitted February 16, and the entire uterus and 
both tubes removed (specimen II). (Fig. 1.) The ovaries appeared nor- 
mal and contained numerous follicular cysts. There Avere no adhesions 
or enlarged glands. She Avas discharged on the tAventy-first hospital 
day. 



mg. 1. Case 1. — Uterus opened showing polypoid tumor mass in fundus. 

i^athulogical Heport. Siiccimen I. — (tj-o.ss: Tiie specimen Avas a 
polypoid mass of firm gray ti.ssue A’dtich measured 2.5 by 1 by 1 cm. The 
surface had a hemorrhagic appearance. 

Microscopic: Sections .shoAved a tumor com]iosed of delicate spindle- 
shaped cells arranged in interlacing strands. The cells had deep liJue 
vesicular nuclei and shoAved occasional mitoses. In some portions, the 
cells Avere closely packed, but in other parts Avere separated in a coarse 
reticulated pattern. There Avere many thin-Avalled dilated vascular 
channels in these regions Avhicli suggested lymphatic structures. A 
more striking feature AA^as the presence of numerous thick-Avallcd blood 
vessels of arterial type Aidiich Averc found in tlie more cellular portions 
of the tumor (Fig. 2). The arrangement of the.se vessels in groups 
resembled the spiral artei-ies of the endometrium. No glandular ele- 
ments Avere present. Silver stains for reticulum shoAved a netAA’ork of 
fibers Avhich formed a basket-Aveave pattern about the individual cells. 
This arrangement resembled that of the stroma of the normal endome- 
trium. A diagnosis of endometriosis interstitiale AA'as made. 

Spccimc7i II. — Gross: The specimen consisted of uterins Avith cervix 
and tubes attached. The uterus AA-hich Avas slightly asymmetric and 
enlarged, measured 10 by 5.5 by 3.5 cm. The cervix Avas small, the 
os AA\ns round, and the endoceiwix aa'os lined by a smooth pale mucons 
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membrane. When the uterus was opened, a pedunculated soft red- 
bro-wn mass was found projecting into the uterine cavity from the 
fundus (Fig. 1). This papillary mass measured 4 cm. in length. 
Its cut surface was a soft pale pink. The tumor extended into the 
myometrium at the point of attachment although the boundary be- 
tween the tumor and myometrium was sharp. 

At one point an isolated tongue of tumor tissue projected above the 
cut surface of the myometrium beyond the line of attachment of the 
main mass of tumor. This appeared to project from a dilated vascular 
channel into which it had grown. The tip of the polypoid mass was 
hemorrhagic and ulcerated. The endometrium in other portions of the 
uterine cavity was pale and atrophic. The Fallopian tubes were normal. 



Pig. 2. Case 1. — Cellular spindle-cell stroma with thick-walled blood vessels. H. & E. 

(X180). 


Microscopic: The tumor presented histologic features which were 
identical with those of the previous biopsy specimen. There was a sharp 
line of demarcation between myometrium and the tumor. At one point 
a tongue-like growth of tumor projected into a dilated vascular channel. 
It was covered by flattened endothelium which was invaginated by the 
tumor growth into the vessel’s lumen. 

Comment: The gross and histologic appearance of this tumor was 
that of a neoplasm of low malignancy arising from endometrial stroma. 
The anatomic features were identical with those described by Goodall 
and others as endometriosis interstitiale. The patient although retain- 
ing both ovaries was well and free of .signs or sjTnptoms referable to the 
pelvis when last seen in September, 1943. Slie stated that her breasts 
reacted each month with swelling and tenderness as they had formerly 
at each period. 

Case 2. — (H. H. 453-S91.) E. M., a 43-year-old white, American 
liousewife, was first admitted to tlie Hartford Hospital on March 6, 1943. 
Siie had been mai’ried many years but never pregnant. She had begun 
to menstruate irregularly fifteen months before admission, though her 
periods up to that time had been regular with moderate dysmenorrhea. 
She flowed constantly from January to June, 1942 when she had three 
sudden liemoi’rhages of bright red blood and clots. In June, 1942 slie 
was operated on in another hospital and a mass whicli was thought to be 
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a cervical fibroid (specimen I) was removed. A patliologic diagnosis 
of submueoid leiomyoma was made. 

After tliis operation her periods became regular but more prolonged 
than usual until two months before admission when she again began to 
bleed constantly. She was referred for hysterectomy by the family 
physician. Examination upon admission revealed the presence of a 
black necrotic mass 6 cm. in diameter, lying in the vagina and ap- 
parently the cause of a foul, dark, bloody discharge. This mass was 
attached by a long, fairly firm pedicle to the upper part of the uterine 
caidty. Hysterectomy was considered unwise in the face of the ap- 
parent uterine infection, so under anesthesia the mass was removed with 



Pig. 3. Case 2. — Structure of tumor removed at first operation (specimen I). 

H. & E. (X180). 

the aid of long curved scissors. The mass resembled necrotic products 
of conception (specimen II). The uterus was packed with gauze con- 
taining sulfanilamide crystals, after removal of which, the patient was 
permitted to go home. Histologic examination of the tissue showed 
typical stromal-cell endometriosis. She was readmitted on April 6, and 
the fundus of uterus, tubes, and ovaries were removed, (specimen III). 
A total hysterectomy had been contemplated but because the patient 
weighed 210 pounds, had hypertensive heai-t disease with blood pres- 
sure of 240/130 and a cervix which Avas deeply and firmly held in the 
pelvis, the less radical procedure Avas carried out. 

Pathological Report. Specimen I. — Gro.'ts: The specimen Avas an 
irregularly spherical mass 5 cm. in diameter having a hemorrhagic 
ulcerated surface. The cut surface Avas composed of soft yelloAV-pink 
tissue Avith numerous cystic zones containing gelatinous material. 

Microscopic: The tumor Avas made U]i of delicate spindle-shaped 
cells arranged in an interlacing pattern. Occasional cells shoAved 
mitosis. Some thick-Avalled muscular vessels Avere present (Fig. 3). Sur- 
face of tumor Avas ulcerated and shoAved acute inflammatory infiltration. 

Comment: This Avas considered to lie an ulcerating submucous 
fibromyoma of increased cellularity and mitotic actmty. 
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Specimen 11. — Gross: The specimen consisted of a mass of blood clot 
containing several fragments of graj'" tissue. 

Microscopic: Sections revealed a cellular tissue composed of delicate 
spindle-shaped cells with elustei's of thick-walled muscular vessels of 
arterial type dispersed throughout. The cells resembled those of the 
endometrial stroma although no glandular elements could be found. 
They showed frequent mitoses. The sqrface of the mass was covered liy 
a flattened laj^er of columnar epithelium. This gave the tissue a poly- 
poid appearance. 

Comment: A diagnosis of endometriosis interstitiale was made. 



Figr. 4. Fig. 5. 

Fig. 4. Case 2. — Uterus sectioned showing nniltilocular cystic tumor of myometrium. 
Fig. 5. Case 2. — Showing tumor above and myometrium below witli indefinite 
boundary. Cellular stroma witli thick-walled vessels are prominent. H. & E. 
(XSO). 


Specimen III. — Gross: The specimen tvas a supracervical uterus 
with one tube and ovary. The uterus measured 10 cm. in greatest 
diameter and was distorted bj' several small myomatous nodules. On 
cro.ss section of uterus a sharply circumscribed multilocular cystic tumor 
5 cm. in diameter was found in the fundic portion of the myometrium 
(Fig. 4). This mass had a variegated I’ed and 3 mllow appeai-anee. The 
c.vstic spaces contained clear j-ellow fluid and had delicate walls. The 
tumor extended to the endometrial lining but there were no polj’poid 
projections into the small uterine cavity. The endometrial lining had a 
granular red appearance. Several mj'omatous nodules from 1 to 3 cm. 
in diameter were also present within the im'ometrium. Tlie. tubes and 
ovaries had a normal appearance. The ovaries contained simple and 
follicular ej'sts. 

Microscopic: Histologic sections of the tumor showed masses of small 
.spindle cells resembling endometrial .stroma scattered throughout wliieli 
Avero elustei's of thiek-Avalled blood A'essels of arterial t.vpe (Fig. b). The 
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tumor cells showed rare mitoses. The cystic spaces had a flattened 
endothelial lining and suggested dilated vascular channels. The tumor 
infiltrated the adjacent myometriiim to some extent, but this was not 
marked. Silver stains revealed a basket-weave pattern as seen in the 
first ease. 

Commcni: Review of the three specimens from this case showed that 
the initial sjiecimen had features similar to the latter two. A silver stain 
to demonstrate the basket-weave pattern of the reticular network would 
have aided in establishing the diagnosis at the time of the first biopsj*. 



Pig. 6. Case 3. — Section of uterus tlirough lai'ge cystic cavity in niyometriwm. 

Case 3. — (H. H. 455-563.) M. A., a 57-year-old single, white Amer- 
ican schoolteacher, was admitted to Hartford Hospital hlarcli 25, 1943. 
Her menopattse had occurred at the age of 50 without incident or history 
of previous menstrual difficulty. She had noted a gradual enlargeznent 
of the abdomen during the past six months but thotight nothing of this 
until she began to have abdominal pain and a I'apid enlargement of the 
mass in the lower abdomen during the past two months. She had lost 
15 pounds and had been treated for pleurisy two months previously. 
Examination showed a syznmetric, easily movable mass occupying tlie 
Upper part of the true pelvis, I'ising to the umbilicus. It felt solid. 
The introitus was vix’ginal. Remainder of the physical examination re- 
pealed nothing of note. 

Stereoscopic x-rays of the thorax showed only slight ifieural thick- 
ening at both bases. Exploratory laparotomy was done with the tenta- 
five diagnosis of fibroid of the uterus and possible carcinoma of the 
ovaries. At operation the upper abdomen was found to be the seat of a 
large neoplastic mass which was apparently primary in the gall-bladder, 
■with metastases in the omentum, preaortic glands, liver, and peri- 
foneum. The complete excision of the uterus, tubes and ovaries was 
easily carried out. 

The patient left the hosjntal after an uneventful primary recovery, 
hut died two months later at her home from extensive carcinomatosis. 

Pathological Beport. — Specimen I. Gross: The specimen consisted 
pf uterus with cei-vix, tubes and ovaries attached. The uterus was 
irregularly .spherical in shape and measured 15 cm. in diameter. On 
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its serosal surface, there were several plaque-like thickenings each 1 
cm. in diameter. These were implants of metastatic squamous-cell car- 
cinoma which were similar to those found elsewhere in the peritoneum 
at the time of operation. When the uterus was sectioned a large cystic 
cavity was entered; this contained approximately 500 c.c. of brown 
blood-tinged fluid in which many cholesterol crystals floated (Fig. 6). 





Fig. 7. Fig. 8. 

Fig. 7. Case 3. — Shows spindle-cell lining with junction with myomatous portion 
of tumor H. & E. (XHO). 

Fig. 8. Case 3. — ^High power of inner cellular zone. H. & E. (X330). 


Tlie lining of the cyst tvas red-brotvn and smooth, and in one region 
a j-ellmv-green irregular mass 7 cm. in diameter projected from the 
wall into the cavity. The mass was composed of soft, friable tissue and 
lieneath it there was a layer of hemorrhagic tissue 5 cm. in diameter 
in which no structural detail could be made out. Surrounding the inner 
laj'cr there was a 1.5 cm. layer Avliich had the gross appearance of a 
fibroid and which formed a shaiq) boundary between the tumor and the 
adjacent mjmmetrium. The endometrial eavitj'- which was elongated 
and flattened by the cystic mass had no communication with the cyst. 
Tlie endometrial lining was pale and atrophic. The cervix and tubas 
were normal. The ovaries were atrophic. 

Microscopic: Microscopic sections showed the ej'st lining made up 
of a thick lajmr of small spindle-sliaped cells forming a reticulated 
pattern. Surrounding this were interlacing bundles of filrromuseular 
tissue typical of a mj’oma with a sharp demarcation between this por- 
tion and the adjacent myometrium. The inner zone resembled endo- 
metrial stroma but no glandular elements could be found (Figs. 7, 8). 
Silver stains showed a basket-weave patteni similar to normal endome- 
trium. This contrasted strikingly Avith the myomatous outer portion 
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torj^ to irradiation and ending in extensive infiltration of the pelvic 
tissue ivliicli has led to death by obstruction of the ureters. On the 
other hand, it is essential to differentiate this process from the leiomyo- 
sarcomas with their attendant high mortality from extensive metastatic 
disease. This is espeeiallj^ true in the infiltrative types of stromal 
endometriosis which have extended into the parametiial tissue where 
sterilization is of value in retarding the process as in the usual varieties 
of endometriosis. 

The employment of silver stains to show the reticulum pattern as 
demonstrated by Frank* and emphasized by Peinberg'^ and Kobertson® 
lias proved of especial value. The typical ba.sket-weaim pattern of the 
reticulum of the normal endometrium was well preserved in all three 
of the present tumors and eontra.sted distinctly -with the arrangement of 
the reticulum in parallel strands in mAmmatous tumors (Figs. 9a, b, c). 
In the second ease, the use of the silver .stain on the specimen from the 
first operation would have assisted in establishing the correct diagnosis 
earlier. 

The third case with the combined m.yoma and endometriosis inter- 
stitiale is noteworthy. A diffuse type of process resemliling adenomyosis 
without glandular elements has been reported by Eobertson,® Casleiy’ 
and Prank.* In the present hrstanee the possibilitj^ that this was 
originally a circumscribed adenomyoma with glandular elements must 
be considered, since the patient was seven years past the menopause 
and atrophy of the glandular eomiionents may haim occurred. 

Summary 

Three eases of endometriosis interstitiale of uterus are reported. A 
feature of two, which has not been previous!}' I'eported, was the presence 
of cystic spaces throughout the tumor. The value of silver reticulum 
stains as an aid in the differentiation from myomatous tumors is empha- 
sized. 
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Discussion 

HE. BOBEET T. FEANK. — While the cases shown by Ilj-. Miller correspond to 
those reported by Casler and Goodall, they differ from those that I reported, as well 
as those of Eobert.son, Hunter, Larson and Snyder. 

The main feature.* of the three case.* which I dos(;ribed aic the elevated, j-ellow- 
isli, 'rubbery’ areas appearing between <'oar.se fibrous bands on gross cross section 
of the uterus. Microscopically, the.*e yellowish areas consist of cells which arc not 
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fullj' cliaractoristic eitlier of endometrial stroma or of endothelial cells. The main 
microscopic characteristic in my tumors is the distribution within the lymphatic 
channels^ but almost always covered by intact lymphatic endothelium. Clinically, the 
process is characterized bj' slow, persistent growth, a long latent period before 
recurrence. In my first case, the latency persisted for nine years. Therefore, 
Robertson's deductions, based on cases with a shorter period of observation, are as 
yet inconclusive. 

In summary^ I would say that there exists the typical endometriosis in which 
both glandular and stromal elements are almost equal in number. Then there are 
cases with a gradual diminution of the glandular elements until stroma far pre- 
dominates, and finally, but less easily classifiable, eases probably of ditferent etiology, 
us described by Dr. Robertson and myself. 

DR. G. L. MOENGH. — I was very much intere.sted in the cases presented by 
Dr. Miller. “Stromal Endometriosis” is eertainl}- rare. tVlien we consider that 
there is no basement membrane between the endometrium and myometrium it would 
seem as if both glands and stroma, or eitlier one alone, might easily be misplaced 
into the muscle tissue. Perhaps, however, the fact that the epithelium determines 
its stroma and that epithelium ma}* come directly from stromal cells, leads in nearly 
all cases to an intimate association of glands and stroma. Only under peculiar 
circumstances does stromal tissue continue to exist alone. 

Dr, Miller has suggested that perhaps the glands have degenerated. I might 
add that perhaps they have not yet formed, or we might be dealing with embryo- 
logically misplaced tissue similar to a tumor I saw in the broad ligament, which was 
not connected with the tube or uterus and was made up almost entirely of 
endometrial stroma. This tumor was about the size - of a lemon, was removed at 
the time of a cesarean section, and showed marked decidual reaction. 

When w'e consider all the vagaries of endometriosis, or adenomj’osis, as I prefer 
to call it, it need not strike us as strange that unusual pictures are encountered at 
times. One fact, however, stands out in the literature and that is that adenomyosis 
is practically never malignant. Why then “stromal endometriosis” should show 
such malignant tendencies is not at all clear. There must be some other factor we 
have not yet grasped and in this light I am not willing to say that Dr. Miller ’s cases 
sliould be interpreted only as ‘ ‘ stromal endometriosis. ’ ’ 

Dr. joe V. MEIGS (by invitation). — ^In going over our uterine tumors at the 
Massachusetts General Hospital, we found only one case of the type under dis- 
cussion. This resembled Dr. Frank’s cases more than those of Dr. Miller. This 
patient was about 36 years of age. She had a total hysterectomy done for wliat 
'vas thought to be sarcoma. In going over the slides, we found worm-like areas 
infiltrating the lymphatics into the broad ligaments and the uterine wall. The 
patient w'as alive ten years after operation. M’hen Dr. Goodall wrote his jiaper 1 
mentioned this patient to him and he sent me an early copy of his report on this 
subject. Our pathologist agi'eed that it probably was a sort of endometrijil stromal 
tumor. 

DR. TENNANT (closing). — When we first saw the material from the first case 
've thought we were dealing with a sarcoma probably arising from the myometrium, 
but we were impressed by the numerous thick-walled blood vessels present in this 
case and also in our subsequent cases. These findings have been emphasized by 
Robertson in his paper as a characteristic of stromal-cell endometriosis. 

The other point of value to us in differentiating this tumor from the inyo- 
sarcomatous tumors was the silver reticulum stain which in the throe cases .'showed 
n distinct basket-weave pattern quite different from the pattern in the rnyoniefrial 
tumors. 



THE ELDERLY PRIMIPARA- 

Katherine Kuder, M.D., and Donald G. Johnson, M.D. 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology of Cornell University Medical 
College and the New Yorl: Hospital) 

S INCE the publication in 1938^ of a study of 240 eases of elderly 
primiparas delivered in the Woman’s Clinic of the Ncav York Hos- 
pital, many more eases have occurred on this service and more data have 
been collected on this obstetrical problem. The following study is 
based on an exhaustive review of 830 elderly primiparas delivered dur- 
ing the eleven- 3 ’’ear period from September 1, 1932, to September 1, 
1943, and thus includes the 240 eases originally presented. During this 
period of time there have been 30,880 full-term and premature deliveries 
in this clinic. Of this number 830 were elderly primiparas, an incidence 
of 2.68 per cent. An elderly primipara is any patient thirty-five years 
of age or over delivered for the first time of a vialile infant. 

In this studj' 424 patients, or 51.1 per cent of the total cases, were 
35 to 36 years of age. There were 104 patients, or 12.5 per cent of the 
eases, 40 years of age or over. The oldest patient in this group was 46 
years of age. There Avere 27 colored patients in the series, an incidence 
of 3.3 per cent as compared Avith 4.9 per cent, the incidence of colored 
patients in the clinic as a AAdiole. Of the total 830 cases, 342 (41.2 per 
cent) Avere private patients. This is in distinct contrast to the higher 
figure of 91.5 per cent as reported by Erving and PoAA^er.- 

In this total group of elderly primiparas, 604 (72.8 per cent) AA^ere 
prunigraAddas. In the remaining 226 primiparas, 149 had spontaneous 
abortions, 71 had induced abortions, and 6 had ectopic pregnancies. 
There Avas a total of 372 pregnancies in this group, one patient haAdng 
had 8 spontaneous abortions, and another 7 induced abortions. 

It has been stated in the literature^ that the longer the period of 
relative sterility (or infertility), the more difficult the labor, and the 
more frequent the complication. The factor of sterility or infertility 
cannot accurately be eAmluated since aa'c are unable to determine from 
the histories studied AAdiether or not contraceptiA^e measures had been 
employed. Table I shoAvs the results in 207 primigraAddas married four 
years or longer. 

PreAdous to the present admission to the hospital at the time of 
delh-ery, 51 patients (6.1 per cent) of the 830 had a major or minor 
operation for a gynecological condition. iMyomectoniA- had been per- 
formed in 13 cases, suspension of the uterus in 9, and a unilateral sal- 

•Presented by invitation, at a meeting^ of Oie New York Obstetrical Society, Jan- 
uary 11 , 1944. 
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Table I. Obstetkig Eesdlts According to Years of Marriage 


DERATION OP 
MARRIAGE 

TOTAL 

CASES 

AVERAGE 

INCIDENCE OP TYPE OP 
DELIVERY 

mortality 

DURATION 

LABOR 

spoN- 

TANEOUS 

CESAREAN 

SECTION 

INFANT 

MATER- 

NAL 

4 to 6 years 

89 

20.28 hours 

41.6 

42.7 

15.7 

2.24 


7 to 9 years 

62 

20.49 hours 

45.2 

40.3 

14.5 

8.00 

1.61 

10 to 12 years 

31 

17.40 hours 

48.4 

32.3 

19.3 

9.67 


13 to 15 years 

19 

16.28 hours 

36.8 

36.8 

26.4 

10.52 


10 to IS years 

5 

28.33 hours 

20.0 

40.0 

40.0 

20.0 


19 years 

1 

10.00 hours 


100.0 





pingeetomy and/or oopliorectomy in 26, six of the salpingectomies hav- 
ing been performed for ectopic pregnancies. 

In this series of elderly primiparas, the same general complications 
of pregnancy were encountered as in the clinic as a whole. There were 
23 patients (2.7 per cent) with rheumatic heart disease. In a five-year 
study of all clinic patients the incidence of cardiac disease was 3.5 per 
cent. Myoma uteri occurred in 49 eases (5.9 per cent), as compared 
with the incidence of 1.9 per cent for the clinic. The size of the myomas 
varied from smaU. nodules to large intramural and subserous masses. 
In only 8 cases, however, was “myoma uteri” the indication for cesarean 
section. The incidence of toxemia was much higher in the elderly 
primipara group than in the clinic as a whole, the incidence in the 
former being 13.98 per cent as compared mth 7.29 per cent in the 
latter. The following table shows the incidence of the types of tox- 


Table n. Types op Toxemia in the Elderly Primiparas 


TYPE OP TOXEMIA 

INCIDENCE IN 

ELDERLY PRIMIPARAS 

INCIDENCE IN 

TOTAL CLINIC 

Mild pre-eclampsia 

5.18 

3.45 

Severe pre-eclampsia 

2.65 

0.75 

hjclampsia 

0.62 

0.20 

Benal disease 

0.24 

0.26 

Hypertensive disease 

2.28 

1.09 

Acute yellow atrophv 

0.24 

0.01 

Unclassified 

2.77 

1.53 


Total 13.98 

7.29 


emias. A study of all other complications encountered in the elderly 
primiparas did not show any variation in incidence from that found in 
the total clinic. 

The incidence of contracted pelvis in the clinic as a whole, is 9.2 per 
cent. In the 830 cases of elderly primiparas 108, or 13.0 per cent, had 
contracted pelves. It is stated in the literature'' that the funnel pelvis 
is encountered more frequently in the elderly patient. A study of the 
contracted pelves in the clinic as a whole showed that the funnel typical 
pelvis occurred in 28.2 per cent, while in the elderly primipara grouj) 
it was found in 45,3 per cent of the cases. 

Although we have no statistical information available at this time, 
we feel that x-ray pelvimbtiy is indicated in all cases of elderly primip- 
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aras inasmiieli as it gives more information about tlie pelvis than can be 
obtained through the clinical methods ordinarily employed. We have 
used a modification of the Caldwell-Moloy technique of x-ray pelvimetry 
in this clinic during the past few years, and utilized this method in 150 
cases of elderly primiparas. The distribution of these eases as to the 
suggested and ultimate types of delivery was found to be too scattered 
to yield anj^ statistical conclusions at this time. 

It has been the general impression that when the elderly primipara 
goes beyond the expected date of confinement (E.D.C.), the labor is usu- 
ally prolonged and a difficult delivery can be expected. The following- 
table shows the time relationship of the day of delivery to tlie expected 
date of confinement. 


Table III. Eelationship op Expected Date to the Day op Delivery 


DAY OF DELIVERY 

TOTAL OASES 

INCIDENCE 


15 days or more before E.D.C. 

123 

14.8 


1 to 14 days before E.D.C. 

283 

34.1 


Delivered on E.D.C. 

37 

4.5 


1 to 14 days after E.D.C. 

290 

34.9 


15 days or more after E.D.C. 

83 

10.0 


E.D.C. unknown. 

14 

1.7 


_ Total 

830 

100.0 



It is noted that 10.0 per cent of the jiatients delivered 15 daj-s or more 
beyond the expected date, the longest period being 45 days. 

The S3 patients that delivered 15 or more days past term have been 
studied in detail and the results compared with those of the entire 
group of 830 elderly primiparas as well as with the figures for the clinic 
as a whole. The results are shown in the following table. 


Table IV. Besults in Patients Delivering 15 Days or More Beyond E.D.C. 



83 OASES 

830 CASES 

TOTAL CLINIC 

Average duration of labor 

24.19 hours 

20.41 hours 

18.00 hours 

Incidence of prolonged labor 

28.91 % 

17.59 % 

9.1 % 

Incidence of operative deliverv 

69.87 % 

55.54 % 

24.3 % 

Incidence of cesarean section 

15.66 % 

13.37 % 

2.9 % 

Incidence of infantile mortality 

24.09 % 

7.64 % 

3.71 % 

Average weight of infant 

3,415 Gm. 

3,380 Gm. 

3,350 Gm. 


The definition of prolonged labor in this clinic is a labor lasting 30 
lioui-s or more. The longest labor among the S3 cases was 109 liours and 
50 minutes, the shortest 2 hours and 20 minutes, as compared to 109 
hours and 50 minutes and 1 hour and 45 minutes, respectively, for the 
total elderly primipara group. The incidences of prolonged labor and 
infantile mortality -were high in this group of patients that delivered 15 
or more days past the expected date of delivery. The incidence of in- 
fantile mortality in this group of S3 cases was 24.09 per cent; 8.43 per 
cent occurred in the patients having a labor lasting less than 30 hours, 
and 15.66 per cent in the prolonged labor group. These factors of in- 
creased fetal mortality and prolonged labor would indicate that the 
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primiijara wlio falls into this classification should be considered for a 
more radical type of treatment. 

In this study of 830 cases, vertex presentation was fouird to occur in 
91.8 per cent of the eases and breech in 7.2 per cent. The incidence of 
bi’eeeh presentation in the clinic as a whole is 4.72 per cent. There were 
60 eases of primary breech presentation in this .study and only 7 were 
associated with myoma uteri. Of the breech presentations 40 cases (66.6 
per cent) were delivered by breech extraction, and 20 cases (33.3 per 
cent) by cesarean section. The gross infantile mortality rate in the 40 
cases of breech extraction was 22.5 per cent as compared to 13.3 per cent 
in the Imeech extractions in the total clinic population. In the 20 eases 
delivered by cesarean section there were no infantile deaths. Another 
recent paper from this clinic has reviewed in detail 55 eases of primary 
breech presentations occurring in elderly primiparas.® The incidence 
of posterior position in 762 vertex presentations Avas 15.2 per cent as 
compared Avith 8.7 per cent in the total clinic. On admission to the 
hospital at the onset of labor 60.7 per cent of the Amrtex presentations 
Avere engaged and 39.3 per cent nonengaged. In a preAuous report® 
the incidence of nonengagement of the head in a control series of pa- 
tients Avas 20.9 per cent. The incidence of operative delivery Avas 59.9 
per cent in the group of elderly jArimiparas Avhen the head Avas not en- 
gaged at the onset of labor, and the incidence of cesarean section Avas 
22.6 per cent. 

The incidence of premature rupture of the membranes in this study 
Avas 36.1 per cent, AAOiich figure is the same as that for the total clinic 
population. The definition of premature rupture of membranes in this 
clinic is rupture of the membranes before or coincident Avith the onset 
of labor. There Avere 7 patients aa'Iio dcAmloped an intrapartum infec- 
tion, and six of these occurred in the prolonged labor group. The mem- 
branes had ruptured prematurely in three of these cases. When the 
labor is prolonged, the incidence of puerperal infection and infantile 
mortality increases. The folloAving table shoAvs these incidences. 


Table Effect of Pkoiaanged Labor 


BOr.ATION OF LABOR 

INCIDENCE 

OF INFECTION 

INCIDENCE OF 

INFANT 


INTRAPARTUM 

POERPERjAL 

MORTAHTV 

to 29 hours 

0.2 

.o.G 

4.:! 

30 hours or more 

•i.l 

19 .S 

1 : 1.0 


The type of delivery in the elderly primipara is one of th.e most im- 
portant problems that confronts the obstetrician. Tal)le VI shoAvs the 
types of deliA’ery employed in this clinic, and compares the incidence 
Avith those occurring in the clinic as a AA’hole. 

From this table it is seen that the incidence of o])erative delivery is 
55.5 per cent as compared to 24.34 per cent for the total clinic. Piper 
forceps on the aftercoming head Avere employed in 5 cases of breech 
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Table Type of Delivery 


TYPE OF delivery 


INCIDENCE 

ELDERLY PUIMIPARA 

TOTAL CLINIC 

Spontaneous 

44.5 

75.00 

Forceps : low 

24.7 

12.19 

mid 

11.4 

3.82 

high 

0.2 

.0.02 

Dreech extraction 

4.S 

4.08 

A^'ersion and extraction 

0.5 

0.45 

Craniotomy 

0.5 

0.15 

Cesarean section 

13.4 

2.91 

Other types 

0.0 

0.72 


extraction, Diilirssen’s incisions Avere performed in 10 eases and man- 
ual remoAmI of the normally implanted placenta Aims done in 11 cases 
(1.5 per cent as compared to 0.6 per cent for manual remoAml in the 
total clinic). There Avere 3 instances in AAliieh forceps deliAmrj^ Avas at- 
tempted and failed; Iaa'q of these cases were delivered by A’ersion and 
extraction, and in the other a craniotom^’^ had to be performed. There 
Avere 97 patients avIio received a medical induction either to stimulate or 
initiate labor*. Thirty-five of these reeeiA’ed intranasal pituitrin 
(pitoein). Of the 97 patients 41 deln'cred spontaneously, 56 had op- 
erative deliveries, and there Avere 15 infantile deaths. The medical in- 
duction AA'as successful in 53 eases. A Voorhees bag Avas used in 6 cases, 
and a Wales bougie in one ease. 

There Avere 111 cesarean sections in this group of 830 elderl}’’ primip- 
aras, an incidence of 13.4 per cent. The types of cesarean sections em- 
ployed are shoAvn in the folloAving table. 


Table Type of Cesareax Section 


TYPE 


CASES 

INCIDENCE 

Classical 


37 


Low cervical 


04 

57.7 

Radical 


7 

6.3 

Ricci 

* 

1 

0.9' 

AVaters 


1 

0.9 

Latzko 


1 

0.9 • 


Total 

111 

lOO.d 


FolloAving the cesarean section, mjmmectomy Arms performed in fiA^e 
patients in Avhom the indication for the operation Avas not myoma uteri. 
Hysterectomy Avas performed in seven instances, fiv’c because of myoma 
uteri, one because of an abnormalitj- of .the uterus (uterus didelphys), 
and one because of failure of the uterus to contract folloAving the re- 
moA-al of the placenta Avith an associated hemoi’rhage. Table VIII shoAvs 
the indications for the cesarean sections. 

In the 111 patients Avho had cesarean sections, 68 (61.2 per cent) had 
no labor before the operation Avas performed. In this group there Avas 
only one infantile death. The infant, Avhich Avas premature, died on the 
(hirly-second day of life from an infection of the umbilicus. There A\*ere 
three maternal deaths due to generalized peritonitis. In the cesarean 
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Table VIII. Indication for Cesarean Section 


INDICATION 


NUMBER OF CASES 


ContTficted pelvis 
Ceplialopelvie disproportion 
Elderly primipara 
Breech presentation 

Presentation (2 transverse, 1 coin]iound) 

Buptured membranes (6 no labor, 2 no progress with labor) 

No progress after a trial of labor 

Cervical dystocia 

Myoma (7 fundal, 1 cervical) 

Previous myomectomy 
Ovarian cyst 

Toxemia (6 pre-eclampsia, I hj-pertensive, 2 unclassified) 
Eclampsia 

Acute yellow atrophy 
Placenta previa 

Premature separation of the placenta 
Cardiac disease 
Pott’s disease 
Total 


18 

20 

6 

8 

3 

S 

8 

5 

8 

1 

1 

12 

1 


o 

0 

1 
1 

111 


section group of 43 cases in which there had been some labor preceding 
the operation, there were three infantile deaths, one from multiple con- . 
genital anomalies not compatible with life, and two neonatal deaths 
from pulmonary atelectasis. There were two maternal deaths in this 
group. These findings are presented in the following table. 


Table IX. Infection and Mortality Bates in Cesarean Section 



TOTAL 

cases 


incidence 


puerperal 

INFECTION 

ilORTALlTY 

INFANTILE 

MATERNAL 

Without labor 

68 

29.4 

1.0 

4.4 

With labor 

43 

39.0 

6.9 

4.6 

Total sections 

111 

33.3 

3.6 

4.5 


The following table shows the incidences of the type of delivery and 
of the infantile and maternal mortality for each age group. 

Table X. Besults According to Age Groups 


AGE 

TOTAL 

CASES 



INCIDENCE 



average 

DURATION 

labor 

(HOURS) 

TYPE OF 

DELIVERY 

_ CESAREAN . 

MORTjVLITY 

SPONT. 

OPERATIVE 

SECTION 

INFANT MATERNAL 

35 

244 

50.0 

50.0 

8.0 

9.0 

0.0 

20.57 

36 

180 

41.7 

58.3 

10.5 

5.5 

0.6 

*’1 ^2 

37 

149 

44.3 

55.7 

11.4 

7.3 

0.7 

20J6 

38 

87 

39.0 

60.9 

16.1 

12.0 

1.1 

21.2! 

39 

66 

43.9 

56.1 

24.2 

1.5 

1.5 

18.80 

40 

48 

45.8 

54.2 

16.7 

S.3 

2.1 

17.87 

41 

25 

40.0 

60.0 

20.0 

8.0 

0.0 

20.2.5 

42 

21 

28.5 

71.5 

38.1 

4.7 

4.7 

18.84 

43 

0 

O O 

00.0 

06.7 

50.0 

0.0 

0.0 

19.66 

44 

o 

50.0 

50.0 

0.0 

0.0 

0.0 

11.10 

45 

1 

100.0 

0.0 

0.0 

0.0 

0.0 

20.20 

46 

1 

100.0 

0.0 

0.0 

100.0 

0.0 

10.05 

Episiotomy 

was performed in 

65.5 per cent of the 

vaginal 

dclivcrie.s 


find a third-degree tear of the perineum occurred in 0.5 per cent of the 
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cases. In the clinic as a whole the incidence of episiotomy is 55.0 per 
cent and of third-degree lacerations 0.9 per cent. In this clinic the 
loss of 600 c.c. or more of blood (excluding cesarean section) consti- 
tutes a post-partum hemorrhage. The incidence in this series was 6.0 
per cent as compared to 2.3 iier cent for the clinic as a whole. Most 
of the hemorrhages were due to uterine atony.' Analgesia during labor 
was given in 60.7 per cent of tlie cases. The types used either alone 
or in combination were morphine, scopolamine, sodium pentobarbital, 
paraldehyde, and rectal ether. There was no instance where a fetal 
death could be attributed to the type of analgesia employed. Gas, oxy- 
gen, and ether was the anesthetic most frequently used; 78.6 per cent 
of the patients received this combination at delivery. Ethylene, cyclo- 
propane, ether, avertin, gas-oxj'^gen or local were used either alone or 
in combination in the remaining eases. 

In the 830 elderly primiparas, the incidence of puerperal infection 
was 12.04 per cent and of puerperal morbidity 13.61 per cent as com- 
pared to 6.0 per cent and 7.9 per cent, respectiveljq for the clinic as a 
whole. By puerperal infection is meant a rise in temperature to 100.4° 
F. (38° C.) occurring once during each of two twenty-four-hour periods 
following delivery or remaining elevated longer than twenty-four hours, 
excluding the first twenty-four hours after delivei'y, unless the rise in 
temperature is definitely proved to be due to other causes such as 
mastitis, pyelitis or intercurrent infection. Morbidity includes all eases 
of puerperal infection and all those febrile from other causes. The 
following table shows the distribution of the types of morbidity. 

Table XI. Puekpei!Al Moubidity 


CAUSE CASES 

Puerperal infection 100 

Febrile, jnastitis 4 

Febrile, pneumonia 3 

Febrile, urinary tract 5 

Febrile, other 1^ 

Total 113 


Incidence, puerperal infection, 12.01 per cent 

Incidence, puerperal morbidity, 13.01 pe r cent 

The following table shows the complications of pregnancy tliat oc- 
curred eitlicr during tlie anle-partum or post-partum period. 


TaBIA: XII. CO.MPLICATIONS OP Pr.EGNANCY AND THE PUEIIPEI’JUM 


COMPLICATION 

numbep. of cases 

INCIDENCE 

Ante-partum bleeding 

13 

l.G 

Premature separation of placenta 

o 

0..'! 

Placenta previa 

5 

0.(j 

Urinary tract infection 

19 

2.3 

Thrombophlebitis 

Toxic psychosis 

8 

O.'t 

1 

0.1 

Postoperative ileus 

i) 

0.0 

Peritonitis 

i) 

O.ti 

Prolapsed cord 

n 

0.2 

Mastitis 

4 

0.4 

Pneumonia 

5 

0.0 
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It is seen from this table that tlie incidence of antc-part\nn bleeding is 
1.6 per cent; in the clinic as a whole it is 1.3 per cent. The incidences of 
premature separation of the placenta and placenta previa are 0.3 per 
cent and 0.6 per cent, respectively, as compared to 0.4 per cent and 0.6 
per cent in the total clinic population. 

There were six maternal deaths in the group of 830 elderly priinip- 
aras. The incidence of maternal mortality is. therefore, 0.72 per cent 
(7.2 per 1,000 pregnancies) as compared to 0.16 per cent (1.6 per 1,000 
pregnancies) for the clinic as a whole. In five of these six cases, death 
occurred following cesarean section. Three of the deaths were due to 
infection. These occurred in two classical cesarean sections and in one 
low cervical section, the indications for the operations being acute yellow 
atrophy, contracted pelvis, and myoma uteri. None of these patients 
had had any antecedent labor. The ages of these three patients were 
36, 38, and 42, respectively. The fourth death was due to hemorrhage 
following a low cervical section performed after 15^4 hours of labor, the 
indication being cephalopelvic disproportion . The age of this patient 
was 40 years. The fifth death was due to cerebral embolus whieh oc- 
curred on the fifth postoperative day. This patient, aged 37, had a low 
cervical section after 21 hours and 56 minutes of labor without prog- 
ress. The .sixth patient, aged 39, died 55 minutes after a full-term mid- 
forceps delivery whieh was performed after 27 hours of labor because 
of fetal distress. Death in this case was due to circulatory collapse 
udiicli was presumed to have been precipitated by a pituitrin reaction. 
The three patients in whom death was due to infection following cesar- 
ean section had no labor preceding the operation. One patient de- 
veloped a genei-alized peritonitis Avith intestinal obstruction Avhieh 
iiece.ssitated an ileostomy. Death occurred on the tAvelfth postoperative 
day.,^ The other tAA'o patients of this group died on the seventh and 
tenth po.stoperatiAm days, respeethmly; one had, in addition, a femoral 
and pelvic thrombophlebitis. The deaths from peritonitis ail occurred 
before the advent of sulfonamide therapy. In at least two of the six 
cases, death might have been obAdated. In the case of the death from 
liemorrhage, the course undoubtedly avouM have been altered by more 
c.xpeditious and iutensiAm treatment of the accompanying shock. In 
Ibe ease of the cesarean section performed because of myoma uteri, 
more radical surgery Avould appear to haA'e been indicated. Recent 
studies" have shoAvn that in the presence of large myomas of the uterus, 
the morbidity and mortality rates folloAving cesarean section are dimin- 
ished if hysterectomy is performed. The folloAving table shows the in- 
cidence of mortality in the entire gi-oup and in the cesarean section 
groujx 

T.\nLE Xin. M.atekx.m. Mout.vi.itv 

~ IXCIDEXCE 

CF.S.MIE.AX SIXrriON 
■LJU 


TOTAL C.ROTW 
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It has often been thought that the weight of the infant of the elderly 
primipara is greater than average. We have not found this to be true. 
The average weight of the full-term infants in this series was 3,380 
grams, and the average weight for full-term infants in the clinic as a 
whole is 3,350 grams. The largest infant among the elderly primiparas 
weighed 5,200 grams and the smallest 1,190 grams. There were 8.2 per 
cent of the infants that Aveighed 4,000 grams or over as compared to 10.5 
per cent for the clinic as a Avhole. The incidence of premature infants 
Avas 6.0 per cent as compared Avith 3.6 per cent for the clinic. This 
greater incidence of prematurity has been reported by others in the 
literature.® There Avere six sets of tAvins in the entire group. With 
regard to the sex of the infants, 51.3 per cent Avere males and 48.7 per 
cent females, a ratio of 106 :100.6. 

In this study of 830 cases (836 infants) there Avere 64 infantile 
deaths, an incidence of 7.65 per cent as compared to 3.71 per cent for 
the clinic as a aaIioIc. There AA^ere 43 autopsies (67.1 per cent) per- 
formed, but no definite cause of death could be found in 35 per cent. 
There Avere 45 deadborn infants, 3 stillborn, and 16 neonatal deaths. 
The folloAving table sIioaa's the time of death in utero of the 45 deadborn 
infants. 

Table 2IV. Time of iNTRAUTEfUNE Death 


TIME 

CASES 

INCIDENCE 

Before onset of labor 

15 

33.3 

During first stage 

20 

44.5 

During second stage 

10 

22.2 

Total 

45 

100.0 


It can be seen that in 66.6 per cent of these cases death occurred during 
labor. Since 22.2 per cent occurred during the second stage, it Avould 
folloAv that interference at an earlier time Avould have been justifiable. 
The causes of death in this group Avere three intracranial injuries, three 
intrauterine asphj^xia of Avhieh the cause Avas not clear, one asphyxia 
due to loops of cord around the neck, and three unknoAvn. The types 
of delivery in this group Avere: three midforceps (one Avith Duhrssen’s 
incisions), three Ioav forceps, one high forceps Avith Duhrssen’s in- 
cisions, one failed forceps Avith craniotomy, and tAvo breech extractions. 

The folloAving table shoAvs the cause of death and type of delivery 
in the infantile mortality group. 


Table XV. Infantile Mortalita' 


CAUSE OF DEATH 


NUMBER OF 

CASES 


DEADBORN 

AND STILLBORN 

NEONATAL DEATH 

SPONTA- 

NEOUS 

OPERATIVE 

SPONTA- 

NEOUS 

OPERATIVE 

Intracranial hemorrhage 

0 

6 

0 

3 

Congenital anomalies 

2 

1 

2 

1 

Asphj-xia 

1 

3 

0 

O 

O 

Pneumonia 

1 

0 

0 

2 

Unknown 

15 

19 

3 

O 

Total 

19 

29 

5 

IJ 
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Of the 785 live infants discharged from the hospital, 51 had some 
complications. There were 16 with congenital abnormalities, such as 
clubfeet, harelip, and cleft palate or imperforate anus. Eight infants 
had an infection — impetigo, diarrhea, or thrush. Four others had hem- 
orrhagic disease. There were 23 mth traumatic injuries; five of these 
had cerebral hemorrhage. The other injuries were fractured clavicle or 
humerus, cephalhematomas, and brachial palsy. 

Discussion 

It is quite evident from the figures presented iii this paper that the 
results obtained in the care and delivery of the elderly primipara can 
he improved. From the time the patient first presents herself for ob- 
stetrical care until after delivery, she must be carefully studied and 
closely followed. Detailed information must be obtained concerning 
the pelvis, and at term the size of the infant estimated as accurately 
as possible. The expected date of deliverj’- must be ascertained, for it is 
seen that in patients who go more than two weefe past term, the labor 
is longer and the infant mortality higher. In patients who do go past 
the expected date, operative interference should be considered, es- 
pecially if any complication is present. A normal individual who mar- 
ries late in life and who is delivered of a full-term or premature infant 
at 35 years of age or over, may have no complications at the time of 
delivery. In patients giving a history of a long period of infertility, 
without the use of contraceptives, operative delivery should be care- 
fully considered. In the older patient myoma uteri and toxemia are 
the two most frequent complications to be found. The incidences of 
operative procedures and of infantile and maternal mortality are much 
higher in this group of elderly primiparas, but as our knorvledge 
of obstetrics progresses, we feel these can be readilj^ improved. Con- 
servative treatment is at all times the best policy to follow, but very 
often what seems to be a radical procedure, in the ease of the elderly 
primipara becomes a conservative one. 

Summary and Conclusions 

1. The incidence of eldei’ly primiparas in this clinic was 2.68 iier cent. 

2. The incidence of toxemia of pregnancy in these patients was 13.98 
per cent as compared to 7.29 per cent in the clinic as a whole. 

3. Myoma uteri occurred in 5.9 per cent of the elderly primipai-as 
os compared Avith 1.9 per cent in the total clinic. 

4. Although the incidence of contracted pelves in this series was 13.0 
per cent in contrast to 9.2 per cent for the total clinic, the greatest 
difference appeared in the incidence of funnel pelvis. Tins type made 
up 45.3 per cent of the contracted group in the elderly primiparas ami 
28.2 per cent in the clinic. 

5. "When the elderly primipara goes tAvo Aveeks or more ]ms( the 
expected date of delivery, the incidence of prolonged lalmr is 28.91 per 
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cent,' of operative delivery 69.87 per cent and of infantile mortality 
24.09 per cent, as compared with 17.59 per cent, 55.54 per cent and 
7.64 per cent, respeetivelj^ for the entire group of elderly primiparas. 

6. The average duration of labor for this group was 20.41 hours. The 
average duration of labor for primiparas in the clinic is 18.0 hours. 

7. The incidence of operative deliveries was 55.54 per cent and of 
cesarean section 13.38 per cent, while in the clinic as a whole, these in- 
cidences are 24.3 per cent and 2.9 per cent, respectively. 

8. The gross infairtile mortality was 7.64 per cent as compared to 3.7 
per cent for the clinic as a whole. 

9. The maternal mortality was 7.2 per 1,000 pregnancies as compared 
to 1.6 per 1,000 pregnancies for the total clinic. 

10. The mere fact that a patient is an elderly primipara is not in it- 
self an indication for cesarean section. If, however, there is an added 
factor which under any circumstance would be an indication for cesar- 
ean section or would increase the fetal moitalit}^ rate, this operation 
is justifiahle. For it is recognized that in selecting the type of delivery 
for this group of patients, the greater importance of the fetus does 
play a role. This is especiallj’- true when the patient gives a long history 
of relative sterility or of repeated spontaneous abortions. 
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Discussion 

DE. GEOEGE II. EYDEE. — The statistics just given were compiled from ward 
patients. It might be of interest to compare these with statistics compiled en- 
tirely from private patients. In my first 1,400 consecutive deliveries of private 
patients, the incidence of elderly primiparas was about 1 in 24 (4.2 per cent). 
Comparison with the whole series of 1,400 women shows the following: 

The incidence of toxemia of pregnancy was 3 times higher, as was that of 
eclampsia. The incidence of occiput posterior positions was 50 per cent higher, 
while that of .spontaneous rotation was lower (one-fourth of all in contrast to over 
one-third). 

The incidence of operative deliveries was much higher, over three-fourths in 
contra.st to le.ss than one-third. Ce.«arean sections constituted one-fourth in con- 
trast to 3.7 per cent; and forceps deliveries over one-half in contrast to one-fourth. 
The incidence of high forceps was more than 3 times as great, that of medium 
forceps over twice as groat, and that of low forceps more than 50 per cent greater. 

The incidence of placenta previa was 3 times higher; that of prolapsed cord 
5 times higher; and that of tamponade of the uterus in pelvic deliverie.s, 2(4 times 
higher. Fibroids wore found in about 1 out of every 5 elderly primiparas. 
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The average lengtli of labor was considerably greater. The incidence of long 
labors (3G hours or more) was 3 times higher. The total fetal mortality was 
almost twice as high; that from .dystocia 3 times as high, and that from other 
causes 50 per cent higher. 

Among the 1,410 babies of the series, there were S hopeless defectives. Two of 
these, ilongolian idiots, were among the babies of the 59 elderly pi-imiparas, an 
incidence 6 times higher. 

The morbiditj' (temperatures of 100.6 F, for 48 hours) among the elderly primip- 
aras was more than 3 times higher than among the women of the whole series, 
that from puerperal causes 31/^ times higher, and that from nonpuerperal causes 3 
times higher. The maternal mortality was more than 12 times higher, the two 
deaths occurring among the 59 elderly primiparas being half of all maternal deaths 
among the whole series of 1,400 women. Among these 1,400 women, only one 
young woman died, from grippe pneumonia in the epidemic of 1918. The other 
three deaths were in women at or near the age of forty, 1 from pulmonary em- 
bolus, 1 from pneumonia following toxemia of pregnancy, and 1 from a ruptured 
appendix with operation refused. 

It seems clear that elderlj’ primiparas, not onlj- have harder times in labor, but 
that they are more susceptible to complications in pregnancy and the puerperium. 

DB. EDIVAED G. IVATEES.— This presentation is of immediate clinical interest 
for we see a large number of elderly primiparas in contrast to years ago. The 
elderly primiparous patient is interested in her chances as compared to those of 
her sister fifteen years younger. Prom a purely obstetric standpoint, her outlook 
is little if any worse than that of a girl of twenty who happens to be pregnant, 
if one accepts the fact that she is fifteen years older and subject to all the 
hazards that the process of getting older entails. 

I have been' interested in this problem and in the last year Dr. It ager and I 
have been checking the elderly primiparas at the Christ Hospital. tVe have taken 
the same age standard of 35 years or more for classifying these women as elderly 
and we have some rather interesting data. tVe do not see nearly as many in^ our 
clinic, proportionately, of these elderly or old primipara as recorded here toniglit. 
In our hospital there were only 312 in 25,860 deliveries. 

It is hard to tell when a woman is old from the standpoint of having babies. 
tVe wished to have data by which we could compare the experiences of old and 
young women. A woman of 35 or more is certainly old to have her first baby. 
Between 15 and 25, patients are in the first ten-year period of their child bearing 
years. So if you compare the old group with the young group, you get a fairlj 
good idea of the hazards to those women who get pregnant in the third peiiod of 
their child bearing years. We took, year by year, the same number of } oung 
primiparas ^to compare with this group of 312 elderly primiparas from a grou]) 
of over 25,000 cases from 1938 to 1941. In the elderly group, 116 were 35 years of 
Age; 64 were 36 years old; 43 were 37 years old; 34 were 38 years of age; 2.S 
were 39 years old; 11 were 40 years old; 7 were 41 years; i were 42 jeats; 1 ua.*- 
la years old; and 1 was 47 years. 

To record duration of labor, we grouped these young and old primiparas into 
4-hour periods, up to 24 hours, and then into 6-hour groups to 42 hours. TIio 
remainder varied from 42 to 60 hours and over, with the time of labor unrecorded 
in 53 cases. Although 312 cases represent a small group from which to draw con- 
clusions, nevertheless we could find no really significant difTercncc in the iionrs 
of labor between the elderly and the young primiparas. 

As far as the weight of the babies is concerned, we took all the babies under 
2,500 grams, those from 2,500 to 3,500, which would be approximately in the nonnal 
i^iige of birth weight, those from .3,500 to 4,000, and those over 4.000 grams. In 
Ihe group between 2,500 and .3,500 grams there were 172 elderly ])rinii],aras and of 
die young primiparas, ISO. This represents no significant difTcrence. 
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■We considered toxic conditions of pregnancy, and found that the elderly primip- 
ara, had a toxemia incidence almost three times as great. Twenty-nine of the 
elderly primiparas had eclampsia, hypertension, pre-eclampsia and nephritic type 
of eclampsias, as compared to 10 in the young primiparas. 

There were 15 cases of fibromyoma uteri in the elderly primiparas and none in , 
the young primiparas, as would be expected. Heart disease occurred 10 times in 
the elderly primiparas as compared to twice in the young group. Abruptio placenta 
occurred about equally in both groups, 7 and C respectively. Placenta previa oc- 
curred 4 times in the. older group and never in the younger group. Postpartum 

liemorrliage was approximately the same, there being 7 in the older group and 
10 in the j'ounger group. 

In our women we found no essential difference between the two groups with 
re.spect to soft part dystocia. The operative experience of these women was cer- 
tainly different and I think for good reason. Low forceps was employed about the 
same number of times- for both groups. Midforceps are used about two and a half 
times more often in the elderly than in the young primiparas. 

We had almost the same percentage of cesarean sections in our group as was 

shouTi here, 42 of the low, transperitoneal laparotrachelotomy type, and 17 extra- 

peritoneal sections, a total of 59 in the elderly primiparas as compared to 7 in 
the younger group. Of these 5 were low flap and 2 extraperitoneal. 

The morbidity rate was about twice as great in the elderly primiparas as in the 
young primiparas. 

There were 245 live babies in the elderly primiparas as compared to 292 in the 
young primiparas, but the premature nonviable infants in the elderly primiparas 
were much higher. 

Our cesarean incidence is comparable to that reported here this evening. It is 
high but I think rightly so. There are other factors in elderly primiparas more 
important than their age. When these patients over 35 come to us pregnant for 
the first time, some of them married for many years, the baby assumes a social 
importance that is in no way comparable with the baby of a young healthy primip- 
ara. The loss of a first baby in a woman of 35 is a real tragedy for it may be 
her only child. The concurrent fact that she is more subject to the hazards of 
degenerative diseases of the last third of her childbearing life makes this pregnancy 
in this ptient more likely to be terminated by cesarean section. 

Dr. Johnson’s figures certainly show the hazard of classical section. I think those 
three deaths from peritonitis and sepsis, and 1 following the low flap operation 
might well have been eliminated by different choice of operation. In our series 
there were 42 low flap and 17 extraperitoneal sections done on elderly primiparas 
with no deaths. In the young primiparas we did 2 extraperitoneals out of 7 sec- 
tions, and those were infected and bad risks. 

In the entire group of 312 elderly primiparas we had 2 deaths, 1 from cardiac 
disease before leaving the hospital, and 1 from pulmonary embolism. There were 
no deaths in the section ggoup. I think that one might stress the importance of 
not doing any classical sections on an}' women, and secondly on any potentially or 
actually infected woman, choose an extraperitoneal rather than a low flap operation. 

In more than 400 extraperitoneal sections on potentially and frankly infected women, 
we have had only 4 deaths in the last 10 years. 

DE. WILLIAM S. SMITH. — The elderly primipara is a hazard during preg- 
jiancy and labor. I believe such a patient should be very carefully considered as 
to whether she is physically sound and, secondly, as to the probabilities of her 
being able to withstand a j)regnancy and labor. 

All elderly primiparas require more rest and more careful watching during preg- 
nancy and labor than is required by younger patients. The obstetrician must be 
constantly on the watch for early symptoms which may indicate that the pregnancy 
load is too heavy. 
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I prefer not to inclnee labors in these patients before term because such induced 
labors are often long and difficult. If, after a six- or seven-hour test of labor, a 
long and difficult labor is probable, a cesarean section should be done at once while 
the patient is in good condition to withstand the operation. 

DK. MEYEE' EOSENSOHN. — ^Dr. Johnson’s statement in his last paragraph 
gives his basic conclusion: no cesareans for elderlj- priinigravidas as such, but the 
presence of any complications or any associated factors which would endanger the 
life of the baby, warrant this operation. I agree with this. Dr. Smith puts it 

properly in allowing these patients a test of labor of four to six hours, although 

I do not subscribe to such a definite period. I should like to refer to two patients 
we had at the Bronx Hospital nlio come in this categor}'. 

1. A patient, 42 years of age, due December 10, last was admitted November 2. 

with a liistory of eight miscarriages, only one of wliich occurred as late as the 
seventh month. She had a basal metabolism of plus 40 and exophthalmos. The 

baby was a fair size (714 pounds). She had a polyhydramnios and with the fear 

of a monstrositj’, no cesarean was done. The membranes ruptured spontaneously the 
next day and after some forty hours, she delivered a healthy, normal baby spon- 
taneously, 

2. This patient was the first to introduce me to a term which many of you 
have undoubtedly heard before, “The change of life baby.’’ She was 44 years of 
age, married twenty-seven years, and had had an ec'.opic eighteen years before. 
>She was due August 25, and was found to have a baby which was not large. The 
matter of cesarean section was explained to her and she was willing to take some 
of the responsibility. After some forty hours, a midforceps was done and a living 
normal baby weighing 6 pounds, 10 ounces was obtained. In both these cases the 
operations, if done, would not have been criticised, and yet both patients were 
delivered of normal babies per vaginam with no difficulty. 

DE. JOHNSON (closing). — There are few problems which offer a greater chal- 
lenge to the judgment of the obstetrician than that of managing the elderly priniip- 
ara. The increased value placed on a Ih'e infant might cause one to be radical, 
-but we must bear in mind the fact that with radical treatment the maternal or- 
ganism is undoubtedly subjected to an increased risk. IVe feel that if more 
attention is paid to some of the factors outlined, the results in this small, but 
important, group of patients will be improved. 



THE POSSIBLE SIGNIFICANCE OF VAGINAL SMEAKS IN THE 
DIAGNOSIS OF CERTAIN DISTURBANCES 
OF PREGNANCY- 


WiuJAM ScHUMAN, M.D., Baltimork, Md. 

(From the Department of Obstetrics and the Laboratories of the Sinai Hospital) 

A S EARLY as 1917, Stockard and Papanicolaon' described the (ecli- 
nique of the vaginal smear in studying tlie estrons cycle of the 
guinea pig. More recently (1933) the latter^ studied the cyclical change.s 
in the human vagina with change.s in the endometrium. His monograph 
in the American Journal of Anatoinif, May, 1933, i.s monumental, anti 
includes the changes in the vaginal spread or smear not only during the 
dijferent plia.ses of the menstrual c.vcle, but also during pregnancy and 
the puerperium. The earlier work of Stievc in connection with the 
changes during pregnancy (192b) is cpioted by Papanicolaou in his 
classic. 

In relation to these studies in tlic histology of tlte human vagina, many . 
interesting and fascinating developments in the endocrinology of the 
female reproductive system have occurred. The discovery of the 
typical estrous I'eaetion of the vagina of rodents by Papanicolaou and 
Stockard, Long and Evans, and Allen and Doisy made possible the 
qualitative and quantitative determination of estrogenic hormone. This 
^vas followed b.v the demonstration by Aschheim and Zondek of female 
sex hormone in the Graafian follicle, placenta, and later in the urine of 
lU'egnant women. Subsequent to this came their diseoveiy of large 
amounts of gonadotropic hormone in urine of pregnant women, with Ihe 
well-known pregnancy test. Out of the classical experiments of these 
workei's came the e.ssential facts that the follicle or estrogenic hormone 
stimulates the vagina, and the gonadotropic hormone, the ovary (corpora 
lutea). 

While the Aschheim-Zondek test and the more recent modification of 
hhaedman are based on gonadotropic reaction, the vagina of the rodent 
has not been given up as a criterion for pregnancy reaction. Zondek 
has developed a pregnanej’’ test for mares based on the estrous :’caction 
of the vagina of the rat. Mazer’ employs the estrin test alone or in con- 
junction with tlie Friedman test for the diagnosis of early pregnancy. 
He uses the castrated adult female mouse, and his criterion for a positive 
test is finding a preponderance of non-nucleated epithelial cells and the 
absence of leueocjTes and mucus. 

Interest in the pregnant woman from the endocrine point of view has 
not cea sed Avith the diagnosis of pi-egnancy. 

•Reatl at a meeting of the B.altiniore Obstetrical anrl Gj'neeologrical Societj. 
Xoveinber 12. 1913. 

SOS 
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111 1933, Spielniaii, Goldberger, and Frank, realizing tliat neither the 
Aschheim-Zondek nor Friedman test can be used to determine the ques- 
tion of the life or death of the fetus (because of the presence of active 
chorionic tissue after fetal death), utilized the blood estrin levels as an 
indicator of whether the fetus is alive or dead. These investigators re- 
port that beginning at the middle of the second month, the estrin titer 
constantlj^ increases (the source of the hormone being the placenta). 
The.v found a reduction in the blood estrogenic factor within 24 hours 
after fetal death. More recently, Goldberger and Frank^ found that 
the seventeenth week of pregnancy is the point at which typical preg- 
nancy levels of estrogen begin, and that from then on there is a pro- 
gressive increase to the end of pregnancy. In their earlier article, they 
claim that the Frank-Goldberger estrin determination is more sensitive 
than the pregnancy tests based on gonadotropic hormone. 

The quantitative estimation of pregnancy hormones in the blood and 
urine of pregnant women was utilized by Smith and Smith® in 1935 in 
studying toxemias of late pregnancy. They found excessive amounts of 
prolan and subnormal levels of esti'in to be typical of the late toxemias. 
Similarl.y, Anselmino in 1936," performed experiments tending to con- 
firm observations previously made by Heim that in hypereniesis there is 
an increased excretion of prolan. It has also been shown that excessive 
amounts of pituitaiw gonadotropin depress the production of estrogen, 
and vice versa. 

In all these far-reaching advances in endocrine research, the reaction 
of the patient’s vaginal mucosa, that is, the vaginal smear of the patient 
herself, was not utilized until Papanicolaou and Shorr in 1935 and 
1936® demonstrated the changes in the smear of a menopausal patient 
treated with estrogenic hormone. The menopause, with its sudden and 
dramatic alteration in reproductive physiology and its attending quanti- 
tative hormonal changes, furnishes an ideal laboratory for tlio .stiidy of 
the vaginal smear. Therefore, the menopause has been the subject of 
widespread study in this field of rc.search. And yet, the condition in 
which modern endocrinology had its birth, namely jiregnancy. remains 
unexplored, insofar as concerns the .study ot the vaginal .smear beyond 
the strictly anatomic phase, as iierformecl by Papanicolaou and Stieve. 
With their work as a basis, and making use of the iiujirovcments in 
staining technique of Shorr,® Gei.st and Salmon,’" and others, the vaginal 
mucosa of the pregnant woman dc.serves the most, ])ainstaking study for 
the detection of variations from the normal, leading ])ossibly to im- 
portant clinical interpretations. Beginning with the very diagnosis of 
pregnancy itself, why could not technique be so refined tliat the simiile 
taking of a smear on the patient would suffice to settle the question? 
Bearing in mind the quantitative changes in blood estrin levels fouiul 
by Frank and Goldberger, it is not illogical to sup])ose that the life* or 
death of the fetus could be determined by the vaginal smear. IF the 
toxemias have a hormonal basis (as many now believe), may we not 
have a means tlirough the vaginal .smear of detecting a toxemia before 
the usual clinical signs appear, and also of difi'erontiating one tyjie of 
toxemia from the other? Perhaps, some day soon the vaginal smear may 
reveal what an eye ground now portends. The question of abortion 
from blighted ovum or other cause (a sub.icet in which Eutherford” has 
become .so interested a.s to perform biops.v on the decidual mieht be 
answered by the vaginal smear. Even if it were not ]iossi!)le to attain 
tbe ultimate, such as the afore-mentioned, it would be a great step for- 
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ward to add to our clinical tests a simple procedure that would cor- 
relate certain disturbances of pregnancy with the histology of the vagina. 

Papanicolaou, it will be remembered, made no effort to identify a 
histologic picture Avith any disturbance of pregnancy. His observations 
Avere made apparently from normal pregnancies of knoAvn periods of 
gestation, an anatomic study. Very feAV individuals to date have en- 
deavored to correlate the vaginal smear of pregnancy Avith a definite clin- 
ical entity, Metcher^^ (1940) studied the histomorphology of the 
Amgina AAutli special reference to changes obseiwed in cases of incomplete 
abortion. Using the staining methods of Papanicolaou AAUth modifica- 
tions, he found certain details in his smears that he suggested might be 
characteristic of incomplete abortion. Greenhill mentions, in the 1942 
Year Book of Obstetrics and Gynecology, a study by M. B. Cohen and 
B. B. Rubenstein,^® reported before the Chicago Gynecological Society 
in NoAmmber, 1942, in AA'^hieh Amginal smears Avere taken and studied in 
500 consecutive patients, including pregnant find nonpregnant Avomen. 
These Avorkers state that the smear in pregnancy is sufficiently tj^pical 
as to distinguish iiregnaney from nonpregnant states. They succeeded 
in diagnosing pregnancy in 84 per cent of 200 ‘UinknoAvns. ” M. J. 
Bennett and P. B. Russell, Jr.^^ (1941) included in the examination of 
15,000 slides some vaginal smeai’s of female fetuses as early as 18 
Aveeks’ gestation and corresponding smears in the mothers. They shoAV 
that the fetus exhiliits a follicular stimulation until birth, which grad- 
ually decreases until the baby is 94 days old, Avhen it disappears en- 
tirely. At 7 months’ gestation, the maternal smear shoAvs a predomi- 
nant follicular infiuence. The same authors and L. C. Ramsey^’’ (1941) 
studied the vaginal smears in 50 Avomen throughout pregnanej^, together 
Avith blood estrogen studies, basal metabolic rates, etc. They found close 
agreement betAveen pregnancj^ and the normal menstrual cycle. 

Grossly, changes in the human vagina as a result of pregnancy have 
been observed to an extent more exaggerated than the usual textbook 
description of mere lengthening and increased vascularitjL The most 
striking illustration of anatomic adaptation of the Amgina to pregnancy 
occurred in a patient of the author thirteen jmars ago. 

A recentlj^ married young AAmman consulted me quite disturbed be- 
cause a gjmecologist had just told her she could never have a child ex- 
cept by cesarean section, as her Amgina AAms poorlj^ deAmloped. On ex- 
amination, I found the Amgina stenosed in its middle third, an hour- 
glass type of stenosis, so that one finger could not get all the Avay through 
to the posterior portion. Any attempt to stretch the stenosis AAms at- 
tended by a mild degree of shock. Despite the Avarning of the gyne- 
cologist, I adAUsed the patient to get pregnant, and see “AAffiat Nature 
Avould do.” She promptly conceiA^ed, and I examined the A'agina at 
regular intervals throughout the pregnancy. In the early months, A^ery 
little change could be detected, but at the end of the second trimester 
definite softening and dilatation of the stenotic portion AA'as apparent, 
and at about 7 months’ gestation, to my great satisfaction and that of 
the patient, the stenosis had .spontaneously corrected itself about 75 per 
cent, and before labor, about 90 per cent. The result Avas that the pa- 
tient delh’-ered per A'aginam AAuth the aid of Ioav forceps. The stenosis 
AA-as permanently cured, and a second pregnancy Avas uncomplicated b.Y 
that condition. 

This incident impressed me more and more as female endocrinology 
and reproductiA'e physiologA' AA'cre rcA'caled, for Iiere Avas a perfect 
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example of the maturing effect of hormonal stimulation liy tiie high 
estrogen level of pregnancy on the development of the vagina grossly. 
Had this case occurred more recently, it would have been possible by 
the vaginal smear technique to demonstrate the hormone effect his- 
tologically. 

Histologically, the vaginal mucosa in the normal adult female con- 
sists of stratified squamous epithelium of considerable thickness. There 
is (1) a basement lajmr of cells known as the basement membrane, next 
to Avhieh is (2) an inner basal zone of small round cells with fairly 
large nuclei; then (3) a thick layer, known as the functional layer, with 
larger cells and more varied in shape; and finally (4) a superficial 
cornified layer, consisting of large, flat, polyhedral squamous cells with 
small pyloiotie nuclei. In conditions of estrin deficiency, such as the 
menopause, the mucosa becomes thin due to the disappearance of the 
functional and cornified layers. The smear shows the deep eells known 
as “atrophy eells,” which are small and round with large nuclei, and 
the presence of large numbers of leucocytes. On tlie other hand, in con- 
ditions of high amounts of estrin, of which pregnancy would be the best 
example, maximum proliferation of the epithelium of the vagina occurs. 
Hence, we find in the smear very large numbers of cornified eells of the 
superficial layer. 

The classical studies of the vagina during pregnancy quoted by 
Papanicolaou, as mentioned before, ai’e those of Stieve (1925).- He 
found in early pregnancy active proliferation, the epithelium increased 
enormously in thickness, reaching a maximum of 450 to 500 microns 
toward the end of pregnancy against an average thiclmess of 115 to 300 
microns for the nonpregnant condition. There is an increase in the 
number of cells as well as their size, and in the size of the nuclei. Large 
eells, either isolated or in groups, appear more particularly in early 
pregnancy. The cornifieation is, as a rule, not vei-y pronounced, but in 
many eases one may find nucleated coiaiified cells. In later pregnanc.v, 
Stieve saw cells of larger size until large nuclei and not as numerous as 
in early pregnancy. Nucleated cornified cells liccome more and more 
rare, but the anucleated eosinophilic cells gain in prominence in late 
pregnancy, and often occur in large heavy groups. Crowded cells and 
a high cellular disintegration with libcralion of nuclei arc offen charac- 
teristic, according to Stieve. 

Material and Eesults 

In order to attempt to correlate the classic histologic studies of 
Papanicolaou and Stieve on the vagina of pregnancy with the endo- 
erinologic advances of recent yeai-s mentioned earlier in this article, 
the author decided to study a series of vaginal smears in jiiugnant 
U’omen. Beginning in January, 1941, each prenatal patient in the ob- 
stetrical clinic of the Sinai Hospital had a smear taken by the dis- 
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Fip. 1. — Case of normal pregnancy of 3% months’ gestation. Smear typical. 
Crowding of cells; cells moderately uniform; predominantly large cornified cells 
with small nuclei. No pus; no “deep” cells. 

Fig. 2. — Case of missed abortion. Smear taken at 2 months’ gestation. Diagnosis 
of missed abortion several weeks later. Smear shows no evidence of fresh comiflca- 
tion. Cells elongated and varied in size and shape. No large uniformly shaped cells. 

Fig. 3. — Case ■ ■ • ■ - n-um. Ten weeks’ gestation. Smear shows 

celis intensely ; in size and shape of cells striking; cells 

invariably large , " . ■ strikingly devoid of other element.s, such as 

pus. mucus, bacteria, etc. 

Fig. 4. — Case of early hypertensive toxemia (no vomiting) 4 months’ gestation. 
Smear — Cells are smaller than in Fig. 3. but larger than in Fig. 3. There is not 
the same degree of unifonnity as in Fig. 3. 
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peiisaiy slaff. Instead of tlio as])ii-at.iou-pipelte method, the technique 
used was rolling a cotton swab on the lateral vaginal wall The smears 
were fixed immediately in aleohol-ether. The stain used was hematox- 
ylin-eosin. About 350 smears were taken, every stage of pregnancy be- 
ing represented. All smears were examined by the author. 

Before going into a description of the smears selected for this paper, 
it is well to bear in mind that before any judgment can be pa.ssed on the 
value of smears, one must be thoroughly familiar with the normal varia- 
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tions in cellular elements of the vagina. Papanicolaou liimself states 
that no one but an expert iii the cytology of the vagina can properly 
judge or interpret the vaginal smear. It goes without saying that, as a 
clinician the author cannot qualify in this respect. Accompanying each 
microphotograph, brief clinical facts are mentioned, so that the disorder 
of pregnancy can be correlated to the histologic appearance of the 
smear. 

The author has not been able to demonstrate some of Stieve’s find- 
ings, especially the difference between the smear of early and that of 
late pregnancy. To the average clinician with limited experience in 
histopathology, the chief characteristics of the pregnancy smear are the 
increased size and number of the cells, the presence of large numliers 
of eosinophilic cornified cells, and the absence of deep cells. 

The degree of eornification in a lai’ge percentage of smears is so 
pronounced that it seems possible pregnancy might be diagnosed in 
this waj'-, excluding nonpregnant states treated Avith large doses of 
estrogens. There is one condition which should be readily differentiated 
from pregnancy by the vaginal smear, namely, the menopause. This can 
lie of great clinical value because of the numerous occasions on which 
the obstetrician or gynecologist is confronted with the problem of diag- 
nosing a sudden amenorrhea in a 40- to 45-year-old patient. 

The highest degree of eornification was seen in a case of lij'^pereinesis. 
Not quite so marked, but definitely increased amount of eornification 
was also noted in a case of hypertensive toxemia (early). In a case of 
pre-eclamptie toxemia, smaller cells with larger nuclei, resembling cells 
of the basal zone, were seen, suggestive of estrin deficiency. This would 
go hand in hand with the findings of Smith and Smith® in their blood 
estrin determinations in the late toxemias. Comparison with the smear 
of the ease of hyperemesis lends interesting speculation as to the rela- 
tionship of the early and late toxemias. Those who have consistently 
opposed the neurotic theoiy of vomiting of pregnancy might find sup- 
port for an organic etiology in the smears of a series of hyperemesis 
eases. Investigators on the trail of the toxemias by means of blood 
estrin levels might stud}' the vaginal smears as a further index of hor- 
monal disturbance in pregnancy. 

In a ease of missed abortion, fre.sh eornification was not present; cells 
were sparee, and appeared shrivelled. "While there was no evidence of 
estrin deficiency, tlie usual picture tjqiical of the re.sponse to pregnancy 
was not oliserved. If the vaginal smear could detect death of the fetus 
liefore clinical signs of abortion began, it would prove to be a much 
simpler method than the Frank-Goldberger blood-estrin test.^ In a 
.smear taken shortly before a patient had signs of a spontaneous abor- 
tion, pus cells were found. On the other hand, in a case wliere abortion 
was threatening for some weeks, the smear taken two montlis before 
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abortion showed no pns. The interpretation might be made that in the 
first case a blighted ovum Avith an abnormal hormonal response caused 
abortion, whereas, in the latter case, mechanical or local conditions 
in the uterus itself were responsible. In these two cases and in the case 
of missed abortion, therefore, Ave see three different clinical pictures and, 
correspondingly, three different types of smear. The ability to interpret 
correctly a vaginal smear in a patient before any bleeding or other symp- 
toms of abortion occur may indeed be of great practical Amlue in eases 
of habitual abortion AAdiere the cause is obscure, and AA'here the physician 
seeks earnestly to employ rational therapy instead of that of the gunshot 
variety. For obvious reasons, smears taken after vaginal bleeding has 
begun are valueless. 

A large amount of pus Avas found tAvo months before a patient de- 
liA^ered a stillborn infant; this case, hoAvcAmr, Avas complicated by tox- 
emia. 

In the author’s opinion, pus is not a normal component of the vaginal 
smear of normal pregnancy, if the technique ot the cotton SAvab rolled 
on the lateral vaginal Avail is used. With the pipette method, the Amginal 
pool is aspirated, containing not only vaginal cells, but secretions of 
the cervix, such as pus and mucus, as Avell as microscopic blood from 
erosions and CA’^en from the interior of the uterus itself. Fletcher used 
the applicator, lateral Avail method, but he took smears on Avomen Avho 
had already aborted, and therefore he had to contend Avith lilood ele- 
ments and debris that came in contact Avith the lateral vaginal Avail. 
It seems logical to state that in order to obtain a vaginal smear approach- 
ing the histologic detail of a true biopsy of the vagina, one must elim- 
inate ceiwical and uterine secretions, and this can lie accomplished only 
by the method desei’ibed in detail by Fletcher’" and used by the author. 

Summary 

Approximately 350 vaginal smears taken on an equal numlier of pa- 
tients during all stages of pregnancy Avere studied, and several smears 
of eases of dift'erent types of toxemias and dift’erent clinical A'arictics of 
abortion and fetal death are presented, and an effort is made to in- 
terpret them based on established hormonal variations in pregnancy. 
Avith especial reference to cstrin levels. 5laking use of our constant gain 
in knoAA’ledge of the chemical properties and l)iological ehange.s in the 
cells of the human A’agiua, yet realizing that a high degree oi skill in 
the interpretation of the stained smear is reciuii'cd before Avidesiire'nl 
clinical application can be attained, it is .suggested that iiistomor]il)oio”ie 
patterns can ])e discoA*ered in certain <)l).stetrical conditions sufiiciently 
clear to Avarrant the use of the smear as a definite aid in diagnosinu and 
pvogno.sticating distuihanee.s of pregnancy. It is the )>ur]>osc of this 
study und the ho])e of the author to stimulate interest in tin- use of the 
vaginal smear in obstetric practice. 

tlNIVHRSlTY OF WASHINGTON 
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A SUGGESTED PROPOSAL FOR THE CLASSIFICATION OF 
TOXEMIAS OF PREGNANCY-f 

Paul Titus, M.D., Pittsburgh, Pa. 

T he American Committee on Maternal Welfare in 1939 elaborated a 
classification of toxemias of pregnancy as follows: 

Group. A.. Disease not peculiar to pregnancy; 

1. Hypertensive or Arterial Vascular Disease 

a. Benign 

° (severe, cardiorenal 

b. Malignant 

2. Eenal Disease 

a. Glomerulonephritis 
b. Pyelonephritis 

c. Other forms of severe renal disease: Nephrosis, polycystic kidneys, and 
other congenital anomalies of the kidneys 
Group B, Disease dependent on, or peculiar to, pregnancy: 

1. Mild pre-eclampsia 

2. Severe pre-eclampsia (preconvulsive) 

3. Eclampsia 

Group C. Vomiting of pregnancy 
Group D. Unclassified toxemias 

a. Those patients in whom a definite diagnosis cannot be made to allow them 
to fall into Group A or B (i.e., glomerulonephritis suspects), 
b. Many will fall into the above-known groups post partum. but insufficient 
data before or in the early months of pregnancy make it imperative to c.v- 
clude them from statistical data except when autopsy findings ultimately 
allow them to be put in either Group or B. 

The best that can be said for this grouping is that it represents an 
earnest effort toward uniformity in classifying these vjirions conditions 
for stitdy and thence for treatment. Its out.standing feature seems to 
be an attempt to divide such women into two group.s. the fir.st having 
recognized pathologic conditions predisposing to the crisis called the 
“toxemia of pregnancy,” and the second embracing women apparently 
healthy in whom the ‘'loxeinia” was i)reeii)itated by the ju'cgnancy. 

I believe that this is indeed weak and faulty, nece.ssarily .“^o because our 
knowledge of the precipitating causes of these acute conditions is so in- 
complete. 

However, quite a))art from such mild and hoj)eful criticism as this 
is another, and to me. extraordinary situation in this connection. This 

•From the revi.-sion now Viviiin prounroU for tin- ThlrU IMitinr. "''-ciois rt.< r.! 
Obstetric UimcuUio,*;-' <Tltus). The C. V. Most.y Co., .-^t. un !< r th- .toi.n c-, 

Oliver Momorinl nc.-i';i rcli Fomnintlon. St. Marcar' t M< mortal Ho-;,!;,i!. Fit! • 

■flload at a moctlnc of the I’lUybiirKh Otistoirii-al an ! i;vnr ro!oi-i.-i) . FC-- 

ruar.v 7. inn. 


Sir 
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is that one member of the Committee (Poster Kellogg writing with Dim- 
can Reid a few months after adoption of the Committee’s report) under- 
takes to edit this grouping deleting vomiting of pregnancy, or hypere- 
m.esis gravidarum, having “taken the stand that hyperemesis gravi- 
darum (as well as acute yellow ati’ophy, previously omitted) is not re- 
lated to the late toxemias of pregnancy.’’ (See also Smitld of the same 
Boston gi’oup.) Apparently these two conditions were dropped because 
they usually occur earlj’’ rather than late in pregnancy, even though 
others that were included, especially under Group A, may become mani- 
fest at any time, late or early. This seems to have made this classifica- 
tion more confusing rather than to have clarified it. 

It seems even more logical to continue to include nausea and vomit- 
ing of early pregnancy as a recognized toxemia of pregnancy, than it 
does to add chronic pyelonephritis. Yet it is proposed to delete nausea 
and vomiting hut to add pyelonephritis even though the latter is, actu- 
ally, only an illness possibly predisposing to some of these other disturb- 
ances termed toxemias. It would be difficult to convince any woman 
seriously ill ivith hyperemesis gravidarum, or her family physician, that 
this is not a toxemic illness of pregnancy. 

Those obstetricians who so universally favor the intravenous adminis- 
tration of dextrose solution in eclampsia may be interested to know that 
my^ original suggestion of this for this purpose was directly an out- 
growth of our observations on its beneficial effects in severe grades of 
hyperemesis. The arguments, now so familiar, were so logical and rea- 
sonable then in the days when hyperemesis was a toxemia and women 
still died of it, that they need not be recounted. The general adoption 
of this therapy and its lienefits for both hyperemesis and eclampsia have 
served to do nothing else than strengthen my belief in the etiologic and 
clinical relationship of all of these toxic manifestations of early and of 
late pregnancy. 

Criticism such as this would be unwarranted if not supported by a 
trial and its results. Williams and Weiss^ attempted to tabulate 318 
cases of toxemia of pregnancy under this classification, and have the 
following to say : ‘ ‘ The application of this classification to material 
such as we have studied was not entirely satisfactory.” They add, to 
soften the comment, “this was due in large part to the limitations of 
some of the material.” 

Criticism such as I have made would be mere faultfinding if nothing 
about it were constructive. Williams and Weiss offered suggestions for 
changes to amplify and strengthen the original classification, and I ven- 
ture to suggest an entirely new classification which I believe answers 
most if not all of the objections raised about this other. As a matter 
of fact, no one knows the limitations of this first classification better 
than the authors themselves, as they freely announce (iMussey and 
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Hunt).'* Until our knowledge of tlie etiologj’ of toxemia is more ad- 
vanced than it is now, any classification wdll be incomplete. 

The one offered here is, quite frankly, the result of proposals and 
purposes expressed by the keen minds of that Committee, but it retains 
the more solid of the older views as to what may be considered by us 
as toxemias, why they develop, and also this viewpoint of their possible 
or even probable relationship to each other. 

Proposed Classification 

Group A. Toxemia types most common early in pregnancy (Nau- 
sea and vomiting) 

1. With demonstrable pre-existing, predisposing causes (in- 
cluding dietetic, or endocrine, or cardiovascular disturb- 
ances, alone or in combinations) 

2., Witliout demonstralfie pre-existing, predisposing causes 

Group B. Toxemia types occurring without predilection to any 
time during pregnancy (Acute yellow atrophy of the 
liver, acute nephritis or other renal disease, acute hyper- 
tensive cardiovascular disease, and certain unclassified 
types) 

1. With demonstrable pre-existing, predisposing causes (in- 
cluding dietetic, or endocrine disturbances, or general 
physical defects), alone or in combination 

2, Without demonstrable pre-existing, predisposing causes 

Group C. Toxemia types most common late in pregnancy (Pre- 
eclampsia, and eclampsia) 

1. With demonstrable pre-existing, predisposing causes (in- 
cluding dietetic, or endocrine disturbances, or general 
physical defects, alone or in combinations) 

2. Without demonstrable pre-existing, predisposing causes 

Unlike the other classification, this one makes ])regnancy the common 
denominator, emphasizes the ])eculiar groups of symptoms which we 
have always been accustomed to think of as types of toxemia of preg- 
nancy, and also relegates various predisposing causes for these back to 
a minor role rather than including any of them as a ‘Go.xemia.” 

It allows for inclusion of most of the current theories as to possible 
causation, and I cannot find any ca.se in our series that could not be 
ela.ssified fairly .satisfactorily under one or another of these tabulations. 
There may occasionally be some trifling overlapping in classification of 
a given case, but this is usually readily reconciled. 

It allows for the view held by many Hint each tyjie of toxemia of 
pregnancy is a separate entity unrelated to the others. It provides 
equally well for the oi)positc view, in which I believe .so strongly, that 
there is a ba.sie underlying relationship betwecji all of these types, their 
outstanding .symptoms varying only hecan.se of the influence of vjirions 
modifying factors. 
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Summary 

1. The classification of toxemias of pregnancy proposed by the Amer- 
ican Committee on IMaternal Welfare has been found umvieldy and un- 
workable. 

2. Its proposal suggests, however, that further attempts be made to 
devise a suitable classification in order that toxemias of pregnancy 
may be tabulated in an orderlj’- fashion to permit study of their various 
general types. 

3. A simiDler and moi’e inclusive classification is offered for considera- 
tion and use in this respect, if found acceptable. 
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INTRAVENOUS ADMINISTRATION OF VINBARBITAL SODIUM- 
FOR INDUCTION OF OBSTETRIC AMNESIA 

John R. Evans, M.D., Denver, Colo. 

(From the Department of Obstetrics, St. Lul'e’s Hospital) 

T he selection of suitable agents for tlie production of amnesia and 
analgesia is doubly important ni obstetrics as compared vitli anj*" 
other field of medicine. The obstetrician must have continuous concern 
for at least two patients and any method he employs must produce a 
specific effect upon one and not upon the other and should not alter 
the vital processes of either the mother or child. The desirability, and 
indeed the necessity for inducing amnesia and analgesia during parturi- 
tion is now universally recognized. Numerous agents and methods 
have been advanced which are purported to produce the desired effect 
and to avoid undesirable and dangerous side reactions. The obstetrician 
must remind himself continuously of certain fundamental requisites 
demanded of any drug oi- method employed to induce successful amnesia. 
These requirements are as follows: 

1. Amnesia for pain. Somnolence and amnesia during the in- 
tervals are not difficult to induce but severe psychic trauma 
may be sustained unless complete or nearly complete recol- 
lection of pain is obviated. This is particularly j^ertinent 
today when most of the laity has been conditioned through 
popular channels of communication to fully expect ‘“pain- 
less childbirth.” 

2. Maternal respiration and circulation shoiild not be altered 
or depressed. 

3. Labor should not be prolonged. 

4. There should be no residual fetal or maternal toxicity (i.e., 
asphyxia and “hangover” i-espectively) . 

Prior to August, 1941, the results obtained by oral administration 
of vinbarbifal sodium were most encouraging. In many instances, how- 
ever, it was considered desirable and advantageous to employ an agent 
which would produce amnesia in a much shorter time than that required 
for any oral preparation. Because of our previous experience and the 
failure to observe any significant side reactions or alteration of blood 
pressure and respiration when vinbarbital sodium was given orally, 
it was suggested that this drug be prepared in a manner suitable for 
intravenous administration. 

A preparation of vinbarbital sodium which could be given intra- 
venously was provided during the summer of 1941, and from September 
of that year to May, 1943, obstetric amnesia was induced in l.oOO con- 
secutive patients with this agent. The results observed in the last series, 

•Vinbarbital soiliuni is the nonproprietarj- name for sodium .^-ethvl .l-(j-methvl-l- 
butonyl) barbiturate, and is distributed under the name of ‘'Delvinal" Sodium 'Tlie 
material used in tliis study was provided through the courtesv of Sliarp & Dolupe 
Pliiladelphia, Pa, 
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consisting of 296 patients, have been subjected to a critical analysis 
and are contained in this presentation. The remainder of the consecutive 
series of 1,500 patients was similar in all respects to the one herein 
presented and was omitted only because of lack of time and personnel re- 
quired for the detailed presentation of such a large survey. 

The pharmacologic and clinical attributes of this drug, when admin- 
istered orally, have been favorably reported upon by competent in- 
vestigators.^'® The intravenous preparation is a solution of 1 gr. of 
vinbarbital sodium iier e.c. in propylene glycol and distilled Avater. A 
standardized method for induction and maintenance of obstetric amnesia 
was established for the purposes of this study and administered to all 
patients during the course of the present investigation as follows : 

Method 

AVhen uterine contractions were noted at regular intervals of 
seven minutes or less, 3 to 5 gr. of vinbarbital sodium were 
administered intravenously OA'er a period of approximately one 
minute. Immediately following the intravenous administra- 
tion of vinliarbital sodium Yi^o g‘i‘- of hyoscine hydroliromide 
was injected intramuscularly. If delivery had not occurred 
within forty-five minutes, %co gi’- of hyoscine hydrobromide 
Avas administered intramuscularly and this dose AA'as repeated 
in another forty-five minutes. Thereafter, gr. of hyoscine 
hydrobromide Avas administered intramuscularly at ninety-min- 
ute-intei'A’als as necessary to maintain amnesia. All patients 
AA'ere delivered under gas-ether anestliesia AAUth the aid of 
prophylactic forceps, or by simple extraction if the breech pre- 
sented. 

Within tAA’enty-four hours post partum, each patient Avas questioned 
closely concerning her subjectiA’e reaction to tlie method employed for 
production of amnesia and analgesia. The replies from 1,500 patients 
to AAdiom the above outlined method was administered were as follows: 

1. Complete amnesia, 90 per cent 

2. Partial amnesia, S per cent 

(recollection of isolated events) 

3. No amnesia, 2 per cent 

Results 

The objective findings Avere equall.A' encouraging. No noticeable 
change occurred in maternal blood pressure, or in the cardiac or 
respiratory rates. This is in marked contrast to our preA'ious experience 
AA'ith another barbiturate administered intraA-enously AA'hich produced 
a high percentage of maternal respiratory depression. The fetal licart 
sounds Avere unaffected. There A\'as no sloAAung or interruption in the 
progress of labor. In a number of instances induction of amnesia, Avith 
vinbarbital sodium Avas started early in labor Avith deliberate inten- 
tion to determine Avhether or not administration of this drug Avould 
interrupt or slow the progress of labor. No tendency for any delaying 
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activity was ever observed. The incidence of post-partum hemorrhage 
was 2 per cent which was practically identical with that currently ob- 
served in patients on other obstetric services and regardless of the fact 
that sedation had or had not been employed. There was no mental 
depression (disorientation or “hangover”) after delivery with the 
exception of one patient whose past history revealed nnnsnal suscepti- 
bility to barbiturates. It was necessary in approximately 30 per cent 
of patients to resort to some mild application of restraint. This was 
soon discovered to be a Iiyoscine effect and not produced by vinbarbital 
sodium, since it occurred when hyoscine was administered alone. A 
study is now under way to reduce or eliminate the restlessness caused 
liy hyoscine. There were no cases of fetal asphyxia even though vin- 
barbital sodium was administered within a very short time prior to' 
delivery. After experience with the drug had reached considerable 
proportions, amnesia was induced deliberately with vinbarbital sodium 
in a number of patients who were known to lie within minutes of de- 
livery. In no instance was asphyxia or delayed respiration noted and 
8 of these patients delivered in thirty minutes or less (2 at nineteen 
and seventeen minutes respectively) following the administration of 
vinbarbital sodium. 

The pertinent details of the case histories of the 296 patients presented 
in this report are as follows: There were 183 primiparas or 61.8 per 
cent, and 113 multiparas or 38.2 per cent. In 284 patients (95.9 per 
cent) delivery was completed within twelve hours subsequent to induc- 
tion of amnesia. Delivered from this group of patients (296 mothers) 
were 285 living infants (1 pair of twins). In addition thei'e were 5 
fetuses of two to five months intrauterine age, 3 monstrosities and 2 
macerated stillborn infants of seven and eight months respectively. 
There were also 2 full-term stillborn infants delivered; one from a 
mother whose diabetes mellitus had been difficult to control throughout 
pregnancy and who died shortly after parturition; and one from a 
mother who had an unusually difficult laboi’ of one hundred ten hours 
and in whom a cesarian section or other operative intervention was con- 
traindicated. In the group of 285 living infants, there were 3 who wei’e 
born prematurely. A conservative estimate of their average intrauterine 
age was approximately seven months. These infants were delivered 
two, four and a half and five and three-quarter hours respectively, 
subsequent to induction of amnesia with the intravenous preparation 
of vinbarbital sodivnn. There was no delay in establishment of respira- 
tion. 

In this group also there were 8 living infants delivered by means of 
cesarean section. One child was delivered in this manner fifty-two 
minutes after vinbarbital sodium was administered to the mother. The 
time between administration of tlie drug and the delivery of the remain- 
ing 7 infants ranged from three to nineteen and a half hours. No 
deleterious effect attributable to the drug was noted in the mothers or 
infants. 
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In Group I, fifty-one mothers completed the second stage of labor 
within one hour of administration of vinbai’bital sodium intravenously. 
Of these 21 were primiparas and 30 Avere multiparas. 

Forty-eight living infants Avere delh'^ered in this group among AAdiieh 
are included one child delh'ered by cesarean section and a pair of tAAons 
deliA^ered through the natural birth canal. There Avere 2 macerated 
stillborn infants AAdiose intrauterine ages Avere calculated at seven and 
eight montlis respectively, and also 2 monstrosities. 

In Group II, the second stage of labor Avas completed by 60 mothers 
in less than tAvo hours, but moi'e than one hour, after intravenous 
administration of Aunbarbital sodium. Of these 25 AA^ere primiparas and 
35 Avere multiparas. Sixtj'’ living infants Avere delii'ered in this group 
of Avhich 1 child Avas born prematureh’- at approximately seven months. 

In Group III, 70 mothers completed the second stage of labor in less 
tJian four, but more than two hours, after the intraA^enous dose of 
vinbarbital sodium. Of these 40 AA'^ere primiparas and 30 AA'^ere multi- 
paras. Sixtj'-eight living infants AA'-ere delivered among Avhicli are in- 
cluded 2 deliA^ered bj^ cesarian section. Taa^o mothers deliAmred fetuses 
of approximately tAAm and a half to three months intrauterine age. 

The remainder of the series of 296 mothers, or 115 in Group IV, 
completed the second stage of labor four hoiu’s or more after Aunbarbital 
sodium AAms administered intraA’^enously. Only 12 mothers in this group 
failed to complete the second stage of labor AA'ithin tAA'eh'e hours. The 
aA^eragc time of deliA’ery of 103 mothers Avas approximately eight hours 
folloAving intravenous administration of vinbarbital sodium. From this 
group of mothers 109 living infants AA^ere delivered among Avhieh are in- 
cluded 2 prematurely born babies of approximately six and a half to 
seven months intrauterine age and 5 infants deliA^ered by caesarian 
section. There Avere 3 fetuses of tAvo, four and five months respectively ; 
one monstrosity and 2 full-term stillborn infants mentioned preAuously. 


TABI.E I. SU.Ar.MARA' OF DATA 


PATIEXTS 

EXTIRE SERIE.S 

GROUP !• 

GROUP II* 

GROUP III* 

GROUP IV* 

Primiparas 

1S3 

21 

25 

40 

97 

Multiparas 

113 

30 

35 

30 

18 

Total 

296 

51 

60 

70 

115 

Living infants 

285 

48 

60 

68 

109 

Premature 

3 

- 

1 

- 

2 

Cesarean section 

S 

1 

- 

2 

5 

Stillborn 

9 

2 

- 

2 

5 

Jlonstrosities 

3 

2 

- 

- 

1 


*Groiip I. — DeliA'ery occurred one ]iour or ]e.s.s after induction of amnesia. 

•Group II. — Delivery occurred within two liours but more than one hour after 
induction of amnesia. 

•Group III. — Delivery occurred within four hours but more than two hours after 
induction of amnesia. 

•Group IV. — Delivery occur red four hours or more after induction of amne.sia. 

Summary and Conclusions 

1. Obsoi'A'ations made on 1,500 conseeutiA'c patients ;ind a study of 
the results obtained in the last 296 patients of this series, indicate that 
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vinbarbital sodium is an efiective preparation for induction of obstetric 
amnesia and is udtbout harmful effects to mother or child. 

2. Complete amnesia Avas obtained in 90 per cent of the series of 1,500 
consecuth^e patients to Avhom vinbarbital sodium ivas administered 
intraA’enonsljo Only 2 per cent of patients so treated failed to obtain 
amnesia and 8 per cent Avere able to recall isolated events. 

3. Administration can be accomplished rapidly, and amnesia is ob- 
tained Avithin ten minutes or less after injection. 

4. In all instances patients AA'ere able to cooperate and respond to 
necessary requests during the course of labor. The induction of general 
anesthesia proceeded smoothly and did not precipitate any mental excite- 
ment or undue motor activity. 

5. The contractility of the uteiTis A\'as unaffected by Aunbarbital sodium 
as eA'idenced by the foUoAAung obserA-ations ; 

a. There Avas no interruption or sloAving of the progress of labor 
eA^en AAdien the drug Avas administered early. 

b. The incidence of post-partum hemorrhage Avas not increased 
over that usually encountered in this area. 

6. No alteration in the vital functions of mother or child Avas observed 
during the first stage of labor regardless of the interval of time betAveen 
administration of the drug and the onset of the second stage. 

7. No mental depression Avas observed after delivery. The patient 
aAvakened from a refreshing sleep AA'ith no disorientation or “hangOA'er.” 

8. In the entire sexies there Avas no case of fetal asphyxia or fetal 
death that could be attributed to the effects of the drug. 

9. The intraA^enous use of vinbarbital sodium in this large series of 
eases has proved to be a most satisfactory preparation for induction 
of obstetric amnesia and has been found to meet all the requirements 
demanded of any drug employed for this purpose as set forth at the 
beginning of this presentation. 
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CONGENITAL VAGINAL OCCLUSION OP THE CEEVIX- 

Walter T. Daknreuther, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Hospital, Columbia University) 

T WO years ago a young woman presented herself because of sterility 
and incidental menorrhagia. On examination there was an apparent 
congenital absence of the cervix Avith an imperforate vaginal vaiilt, 
AAdiieh from the embryological viewpoint seemed to be an impossible mal- 
formation. Recently a second patient, Avho consulted me because of 
scA’^ere d3"smenorrhea, Avas found to liaA-e essentially the same dcA^elop- 
mental defect. These tAvo cases had so mam’- similar features that it 
seems logical to discuss them together. 

- Case 1. — R. S., aged 21 .A^ears, consulted me in Januaiy, 1942. She 
began menstruating at 13, and ahA-^aj's had a painless and regular floAV, 
lasting fi’om eight to ten da.A^s. She had been married for tAA^o years 
and complained chieflA' of sterility and frigidity, although during the 
pi'evious fcAv months there had been a little postmenstrual staining. 
The external genitals Avere normal. The configuration and size of the 
A’-agina Avere normal except for the apparent absence of the portio of 
the cerA'ix in the A^aginal A'ault. This area looked as though the patient 
had been subjected to a total lysterectomA'. On bimanual examination a 
small uterus, deviated to the right, AAuth normal adnexa could be pal- 
pated in the pehis. After putting the vaginal vault on the stretch AAuth 
a biAmlve speculum, and making a careful search, a small pin-point open- 
ing in the center of the Amginal Amult A\ms seen (Fig. 1). This Avas not 
large enough to accept an oi'dinaiy uterine sound, nor even a fine Avire 
probe. A bougie tip No. 5 ureteral catheter AA'as then inserted through 
this small opening but AAms arre.sted at 3 cm. One AA'eek later I cut off the 
end of this catheter, reinserted it through the tinv opening, and took 
a series of salpingograms, using fractional injections of lipiodol, as 
suggested b.A' Ityams. These pictux'es reA'ealed an aixparent pocket just 
above the vaginal Amult, Avith a small dh’-erticulum on each side, aboA’C 
AA’hich there Avas a dilated cerAueal canal and a small dextroA^erted uterus 
(Figs. 2 and 3). The contra.st medium failed to demonstrate an.A' tubal. 
patencA' on the right side, but shoAA'ed a long tube on the left side AAOth 
apparent retention of the oil in the fimbriated extremity. The tAA'cnty- 
four-hour ijicture, hoAA'eA'er, demonstrated small flecks of oil scattered 
in the pelvis, so it AA'as evident that the tube on the left side AA’as open 
(Fig. 4). FiA'c months later I attempted to cii’cumcize the A’aginal A'ault 
and mohilize the cervix, but after completing this operation Avas en- 
tireh' dissatisfied A\’ith the end result, as I had not been able to find aity 
anatomic landmarks or definite lines of cleavage. Four months after this 
plastic procedure, in October, 1942, the patient became pregnant and 
Avent through a normal pregnancA’ under the superA'ision of her familA’ 

•Road at a meeting of the New York Obstetrical Society, February S, lOt-I. 
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physician. She was delivered of a seven-ponnd baby by a general sur- 
geon, who did a classical cesarean section in August, 1943, and had a 
smooth post-partum convalescence. When I re-examined this patient two 
months later, the vaginal vault still presented much the same appearance 



Fig. 1. — (Case 1.) Apparent congenital absence of the cervix, with small opening 
in the center of the vaginal vault. 
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as when she was first seen, except for the fact that the epithelial covering 
of the area in which the cervix normallj’’ lies looked much like the surface 
of a cervix which had been subjected to a partial amputation. There was 
just a little difference in the smoothness of the mucous membrane cover- 
ing this area contrasted with the rugae in the rest of the vaginal canal. 



Fig. 3. — (Case 1.) Injection of 10 c.c. of lipiodol, showing the rugae in the dilated 
cervical canal, marked dextroversion of the uterus, right tubal occlusion at the uterine 
cornu, and apparent tubal occlusion of the left tube at the fimbriated extremity. 



Fjrr. 4. — (Case 1.) Twenty-four hours after lipiodol injection, showing flecks of con- 
trast medium in the left iliac fossa, indicatjng patenc.v of the left tube. 
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Unfortunate^, this patient could not be persuaded to submit to addi- 
tional salpingograms after delivery. 

Case 2. — J. R., aged 22 years, consulted me in August, 1943, because 
of severe and increasing dysmenorrhea, with slight menorrhagia. She 
began menstruating at 11, and usually flowed rather profuselj’ for six 
days, at two-Aveek intervals. While there had ahvays been some pain 
with the flow, the dysmenorrhea had been inereasing in recent months. 
She had been married for a year and a half before seeking medical 
advice. On examination this patient’s vaginal vault ivas found to re- 
semble exactly the one described in the first case, except for the fact 
that no opening could be found in the midline. After prolonged 
search, a tiny opening ivas found far over on the left side (Fig. 5). 



Pig. 5. — (Case 2.) Grooved director pointing to small aperture in left side of the 

vaginal vault. 

This aperture accepted an ordinary silver probe without difficulty. The 
probe could be inserted for about seven cm., and could be moved around 
to a certain extent. On bimanual examination a cervix and uterine 
corpus could be palpated in the midline, with a normal tube and ovary 
on each side. Salpingograms in this instance, which were also made 
by using a ureteral catheter tip, disclosed a large blind pouch onl.v, 
and none of the contrast medium entered the cervical canal, uterine 
cavity, or tubal lumena (Figs. 6 and 7). In October, 1943, a malleable 
grooved director was inserted into the opening with its tip curved to 
the right and the mucous membrane of the vaginal vault was split trans- 
versely with a knife blade on the grooved director (Fig. 8). The tissue. 
Aviiich was cut through by the knife blade, looked like normal vaginal 
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Pig. 0. — (Case 2.) Injection of 2 c.c. of lipiodo], demonstrating large supravaginal 

pocket. 



Fig. 7. — (Case 2.) Injection of 10 c.c. of lipiodol, distending the pocket and dis- 
closing no evidence of a uterus. 
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mucous membrane of average tbielmess and, as the incision was made, 
the margins retracted anteriorly and posteriorly, permitting the escape 
of a large quantity of gelatinous mucus, with delivery of a fully- 
developed cervix into the vagina (Fig. 9). The cervix was noiTual in 
every respect except for a large area of erosion surrounding the external 






Figr. 31. — (Case 2.) Salpingograms taken 2 montlis after operation, demoii.strating 
a normal uterus and tubal patency. 




DANNREUTHER : 


CONGENITAL VAGIN^VL OCCLUSION OF CERVIX 833 


OS. A uterine sound was easily inserted into the uterus for a distance of 
three inches, and the endometrial surface was curetted with a semisharp 
curette. It then became evident that this patient had a normal uterus 
and adnexa, but that the ceiudx had been completely occluded by a 
transverse partition of vaginal mucous membrane (Fig. 10).^ After 
two normal and painless menstrual periods following the operation, an- 
other series of salpingograms was made, by injecting lipiodol through 
a cannula inserted into the newly exposed cervix. These pictures demon- 
strated a well-developed uterus and bilatei’al tubal jiatency (Fig. 11). 

Comment 

The first mysterious feature of these two eases is the developmental 
origin of the transverse occluding membrane in the upper vagina which 
concealed the cervix. How the Mullerian duct development was dis- 
torted to create the occluding transverse partition in the vaginal fornix 
is an enigma. Robert Meyer believes that most vaginal occlusions at the 
introitus are acquired bj- inflammatory processes presumably caused 
by infectious diseases of childhood. Perhaps this theory could be ac- 
cepted in the first case, but it hardly seems applicable in the second one, 
because the vaginal vault tissue was too thick and in no wise differed 
from the rest of the vaginal mucosa. The second peculiarity which is 
difficult to explain in both eases is the presence of the miniature open- 
ings in the obstructing partitions, one in the center and one far on the 
left side. They had no direct continuity with the cervical canal in either 
instance, yet provided a means of egress for mucus and menstrual blood 
through the false pouch between the cervix and vagina. The original 
salpingograms demonstrated that the ureteral catheter tip did not enter 
the cervical canal in either patient, and the filling of the endometrial 
cavitj^ in the first ease seems to have been due to little more than good 
fortune. The subsequent pregnancy was an agreeable surprise, espe- 
cially because of the tulial occlusion on one side and questionable patency 
on the other. It is a matter of regret that the operator did not do a low 
flap section, which would have permitted inspection of the cervical region 
after detachment of the bladder. 

The disclosures revealed by the operation in the second case were help- 
ful in formulating a clearer conception of the anatomic peculiarities of 
both patients. The end results of the two surgical procedures may be 
regarded as satisfactory, since the sterility was overcome in the fiisl 
instance, and the dysmenorrhea completely relieved in the second. 

oSO Park Avenue 

Discussion 

DR. 1. C. RUBIN. — In ii fairly large ospcricnee rvitli sterile wonioii I have en- 
countered various degrees of ndiat I have called cervical jdiinioHi!-'. of wliicli the 
.second case of Dr. Dannreullier's is more particularly repre.-ientutire tlian the tir.-t 
case. In this condition there is a constriction of the vagina in front of the eervi.v. 
which varies from a diameter through which you can put yniir inde.': fmeer to one 
which will admit only a lead pencil. The mo.'-t extreme degree of vaginal jiliimovis is. 
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I believe, represented by Dr. Dannreuther ’s first case. I recently had a case which 
was the exact counterpart of liis. This patient was also seen by Dr. Paul Titus of 
Pittsburgh who agreed as to the findings. The external os was just a tiny point in 
the center of a flat vaginal vault. By a sort of discission operation a new vaginal 
portion of the cervix was formed. I dilated the cervical canal and packed petroleum 
jelly gauze into the denuded area representing the fornices and also inserted a 
gauze packing into the newly dilated cervical canal. A uterotubal insufflation done 
subsequently demonstrated tubal patency. The patient became pregnant six months 
later, went through a normal pregnancj' and was given the test of labor. Un- 
fortunately, the membranes ruptured prematurelj'. The cervix did not dilate satis- 
factorily so that after 36 hours, a cesarean section was done. Mother and baby did 
well. 

In Dr. Dannreuther ’s case the patient was very fortunate because she became 
pregnant despite the fact that one tube was closed and the other open and lipiodol 
had been used. 

These cases are not frequent, but they are not rare. The rarest type of cervical 
phimosis, I think, are the two varieties which Dr. Dannreuther has presented. 

DR. DANNREUTHER (closing). — Perhaps cervical phimosis is a better term for 
the peculiar anomalies in these cases. It is comforting to know that Dr. Rubin was 
as dissatisfied with the end result in his attempted plastic procedure, as I was with 
mine in my first case. 



VESICAL AND RECTAL INCONTINENCE IN THE 
SAME PATIENT- 


Complete Laceration of the Perinenm Following Childbirth and Large 
Vesicovaginal Fistula Following Abdominal Panhysterectomy 

Louis E. Phaneuf, M.D., Sc.D., Boston, ILass. 

(From the Carney Sospital) 

O N ADjMISSION to the Carney Hospital on April 17, 1941, Mrs. L. 

J., a 49-year-old A^d^ite woman complained of constant urinary 
incontinence. Three years before admission, she had had an abdominal 
panhysterectomy in a neighboring city, and this was immediately fol- 
lowed by urinaiy incontinence. Two months later, an operation was 
performed in an attempt to close a vesicovaginal fistula, but this was 
unsuccessful. In November, 1940, a second operation was attempted, 
with the same result, and in February, 1941, she was operated upon for 
the third time and still had constant urinary leakage through the 
vagina. The hj’-stereetomj’- and the three operations for vesicovaginal 
fistula had all been performed in the same city. She was then referred 
to Dr. Roger C. Graves, Urologist-in-ehief at the Carney Hospital for 
the transplantation of the ui’eters in the sigmoid. She had had no 
serious illnesses and no other operations, klenstruation was established 
at the age of 15, she had a 28- to 30-day cycle, the flow, which lasted 
from 3 to 4 days, was moderate in amount. She had had a surgical 
menopause three years previously. She had had five children who were 
all liidng and well, and no miscarriages. The only significant feature 
in her family history was that her mother had died of carcinoma of the 
stomach at the age of 75 years. 

Examination 

The phj^sieal examination revealed a woman small in stature, poorly 
developed and poorly nourished. The blood pressure was 120 .systolic 
and 80 diastolic. The head and neck showed no gross abnormalities. 
The chest was sjunmetrieal, the lungs were resonant and clear throughout 
and the heart, which was not enlarged, presented sounds of good quality; 
the rate was normal, the rhjdhm was regular, and tliere were no mur- 
murs. The abdomen was thin and relaxed; the liver and spleen were 
not felt ; there were no masses or areas of tenderness ; there was a well- 
healed median pelvic incision. The vaginal examination revealed that 
the ^uilva, urethra and vulvovaginal glands were normal in development. 
The external genitals were excoriated, incnistated with urinary salts 
and the surface of the skin bled readily when touched with a gauze 
sponge. The perineum had been lacerated through the sphincter ani 
and the ends of the sphincter muscle were retracted laterally. There 
was no ej'stoeele. The uterus had been completely removed with the 
adnexa. The vaginal vault showed marked scarring as the result of the 
four previous operations. At the summit of the vault there existed a 
vesicovaginal fistula which readily admitted the tip of the examining 
finger. A cystoscopie examination, performed by Dr. Graves, disclosed 
that the opening of the left ureter was in close proximity to the fistula 
while the opening of the right ureter was some distance away from it. 
After e xamination it was evident that if the ureters were transplanted 

•Read at a meeting of the Obstetrical Society of Boston, January IS, 1944. 
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in the sigmoid that the urine would emerge from the rectum as it did 
from the vagina, since tliere was no anal sphincter to hold back the 
urinary flow. Two alternatives presented themselves: tlie first, closure 
of the vesicovaginal fistula through the vagina, the consultants believing 
that this could be accomplished; and the second, the reconstruction 
of the anal sphincter, the repair of the perineum, and, subsequently, the 
transplantation of the ureters in the sigmoid. The first course was 
decided upon and the patient was transferred to me. 

Treatment 

During the fourteen days which elapsed between April 17, and J\Iay 1, 
1941, Avhen the patient was operated on, she was kept in bed, the external 
genitals were irrigated with mild, warm acetic acid solution to dissolve 
the urinary salts inerustated on the skin, and the skin was covered by 
diachylon paste. At the end of April the parts were healed. 

Operation on the Vesicovaginal Fistula 

Under gas-oxygen, ether anesthesia, the external genitals and vagina 
were prepared with tincture of zephiran. A tight gauze pack was intro- 
duced in the vagina in an attempt to plug the hole in the bladder which 
was filled with sterile water. Dr. Graves passed a cystoscope and intro- 
duced a catheter in the left ureter in order to identify it while closing the 
fistula ; the ureteral opening was found to be about 1 cm. away from the 
fistula. The fistula was in the vaginal vault, directed to the left and 
about 2 cm. in cireumfei’ence. An incision was made in the scar tissue 
around tlie fistulous opening close to its edge, the vaginal wall was 
dissected away from the opening in all directions and it was possible 
to freely mobilize the bladder. The opening in the bladder was closed 
in a transverse direction with a running suture of No. 0 chromic catgut, 
using due care that the suture did not penetrate into the bladder. There 
was left a safe margin between the left end of the closed fistula and 
the catheter in the left ureter. This suture line in the bladder was 
reinforced by a series of No. 00 chromic catgut, interrupted sutures 
placed in the bladder musculai’is. The bladder was tightly closed. The 
vagina was closed in a longitudinal direction in order to stagger the 
suture lines, using eleven interi-upted sutures of No. 30 alloy wire, the 
ends of these sutures being arrested by lead shots. A plain No. 16 
French, male soft rubber catheter, was introduced through the urethra 
and was attached to the right thigh. A small amount of bloody urine 
wliieli had accumulated in the bladder was obtained. Tlie patient was re- 
turned to bed in satisfactory condition. The ureteral catheter was left 
in and removed after 53 hours. 

On May 17, 1941, since there had been no leaking of lU’ine for 17 days, 
the patient was placed on an examining table in order to remove the 
metallic sutures. She was a very uncooperative, nervous, restle.ss per- 
son. The first five sutures Averc removed Avithout difficultj'; AAdiile re- 
moA'ing tlie sixth, .she suddenlj' pulled up on the table so that the suture 
loop cut through tlie anterior vaginal AAmll. Tiiis AA'as folloAved by the 
escape of a foAV drops of urine. She Avas put back to bed, constant drain- 
age AA'as re-established and I learned the lesson that these sutures .should 
lie remoA'cd under anesthesia. The .small opening in the A'agiual AA'all 
readily healed, and in a fcAv days the catheter AA-as remoA'ed and the 
patient AA'as alloAA'ed out of bed, AA'ith a healed bladder. She had no 
difficulty in voiding from then on. 
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Operation for the Complete Laceration of the Perineum 

On July 15, 1941, the patient was taken to the operating room; 
general anesthesia was administered, and the external genitals and 
vagina were prepared with tincture of zephiran. The remaining alloy 
wire sutures were readilj* removed; the bladder was well healed. The 
complete tear of the perineum was repaired, using the layer method. 
No. 0 and No. 00 chromic catgut were used throughout. One suture of 
prepared silk was passed through the skin and the united ends of the 
sphincter ani muscle to act as a splinting stitch. The primary result 
was entirelj’^ satisfactorju 

Nine days after operation, the edges of the incision separated com- 
pletely, there had been no infection, Imt the tissues had failed to heal. 

The patient was again taken to the operating room on July 20, 1941, 
where general anesthesia Avas administered and the genitals Avere pre- 
pared as previously. The levator ani muscles Avere completely sepai-ated, 
the sphincter ends had separated despite the fact that the silk splinting 
stitch was still in place, lout the vaginal part of the incision had com- 
pletely healed. The edges of the separated incision Avere trimmed and 
curetted. The ends of the sphincter ani muscle Avere approximated by 
one interrupted suture of No. 2 forty-day chromie catgut. The edges 
of the levator ani muscles Avere approximated Avith a feAv interrupted 
sutures of the same material, and the rest of the perineum Avas closed 
Avith interrupted No. 30 alloy Avire sutures, loosely tied. During her 
convalescence she Avas given large doses of vitamin C. At the end of 
tAvo Aveeks the metallic sutures had been removed, the sphincter Avas 
healed, the perineum Avas healed except for a small area at the midpoint 
Avhich Avas filling in rapidly, and she had good bowel control. 

She AA'as seen at the office on August 15, 1941, and a small granulating 
area at the middle of the perineum Avas discovered. On September 22, 
1941, the perineum AA’-as almost completely healed, and gaA^e good sup- 
port. The sphincter Avas Avell healed. She Avas seen again on October 
24, and November 7, 1941. On the last visit the folloAAdng note AA'as 
made: “The perineum is entirelj’- healed and gives good support; the 
anus is avcII healed; she has satisfactory boAvel control; The A’esico- 
vaginal fistula is tightly closed.” The findings on December 5, 1941, 
Avere the same as on November 7, 1941, and the patient Avas discharged 
cured. 

Summary 

A small, poorly developed, and poorly nourished, 49-year-old Avoman, 
the mother of five children, Avas referred to the Carney Hospital on 
April 17, 1941. She had had a complete laceration of the perineum at 
the birth of her first child. Three years before admission she had had 
an abdominal panhysterectomy and double salpingo-oophorectomy. The 
bladder Avas injured at operation Avith a resultant A^esicovaginal’ fistula. 
Three operations had been done, A\dthout success, to close this A'esico- 
vaginal fistula before her admission. The vesicovaginal fistula Avas 
closed through the vagina by means of alloy Avire sutures. Subsequently 
the complete tear of the perineum Avas repaired. At the end of 9 days 
the perineal tissues had completely separated ; no infection Avas present . 
The perineum Avas again sutured Avith alloy Avire sutures. Slic avc.s given 
large doses of Adtamin C and the sphincter ani muscle and perineal body 
healed after the second operation. She Avas discharged Avith a healed 
bladder. Avoiding normally, Avitli a healed sphineter ani and ])erineal 
body and Avith satisfactory boAvel control. 

270 COMArOXAVE.M.TII AA’nNCE 



ONE-DAY SULFONAMIDE TREATMENT OF CHRONIC 
GONORRHEA IN THE FEMALE 

Hyman Strauss, M.D., Solomon Goldstein, M.D., 

Edward A. Horowitz, M.D., and Edda Meyer, M.D. 
Brooklyn, N. Y. 

(From the Department of Gynecology, Kingston Avenue Hospital) 

T he revelation Dees and Colston and bj’’ Renter in May, 1937, 

that sulfanilamide is effective in the cure of gonorrhea, initiated 
many experiments in the sulfonamide treatment of this disease. The 
dosage schemes originallj^ proposed were modified by others and the 
period of treatment abbreviated in various clinics. Max'ked variations 
in the reported results of this treatment could be ascribed to differences 
in the dosage, in duration of administration, and in the criteria of cure. 
The substitution first of sulfap 3 U’idine, tJien of sulfathiazole, sulfa- 
diazine, and other comjiounds, has further complicated the picture. 
Sulfanilamide and sulfapyridine have now been displaced in the treat- 
ment of gonorrhea bj^ the newei* preparations because of their lessened 
toxicity and greater therapeutic effectiveness. With sulfathiazole and 
sulfadiazine too, there is variation in the recommended dosages and 
periods of administration. Some advise a ten-day course, while others 
have found five or seven daj’'s of treatment equally effective. 

In previous reports on the treatment of gonorrhea in the female with 
sulfanilamide or sulfapju’idine, we’’ ' noted that patients given either 
drug, whose treatment was stopped on the second to the fifth daj'^ be- 
cause of some toxic reaction, were cured of gonorrhea in as high a pro- 
portion as those who continued with the medication for two weeks. 
Douglas^ has observed that gonococci disappear from the secretions 
within four to six hours after the beginning of sulfadiazine medica- 
tion. At his suggestion, and at the suggestion of klahonc}^ and Van 
Slyke, we undertook to investigate the effect of the administration of 
sulfadiazine or of sulfathiazole during one daj’ to a group of women 
all with cultures positive for the gonococcus. 

The influence of war economjq taxing the nursing as well as the med- 
ical pei'sonnel and hospital administration, caused us to eagerty under- 
take this one-daj’ treatment of gonorrhea. Prolonged medication may 
predispose to sensitivity and bj’ limiting the administration of the drug 
to one da^q we hoped to avoid this possible sensitization. 

Beginning in Januaiy, 1943, patients sent into our service at the 
Kingston Avenue Hospital with a culture repoif positive for the gon- 
ococcus, were given sulfonamide medication routinel.v for onlj' one daj’. 
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A feAv patients, because of poor general condition, profound anemia, 
poor kidney function, or a history of intolerance to sulfonamides, were 
treated by other methods and are not included in this study. A com- 
plete history, physical and gynecological examination, complete blood 
count, and urine analysis, wex’e first recorded. Patients were confined 
to the hospital but were ambulatory. They Avcre on a general hospital 
diet. Fluids were forced before, during and after chemotherapy, the 
average intake was over 2,000 c.c. The daj^ preceding the administra- 
tion of the sulfonamide, each patient was given 32 grams of sodium 
bicarbonate. 

The first group of patients (Group A) Avas given sulfadiazine 6 
grams, during a single day — lialf at 9 a.-m. and the other half at 3 p.m. 
An equal amount of sodium bicarbonate Avas administered at the same 
time. 

Table I. General Data on All Patients 



SULFADIAZINE 

sulpathiazole 

GROUP A 
(i GM. 

GROUP B 

8 GM. 

GROUP C 

S OM. 

No. Patients 

96 

97 

88 

Colored 

59 

61 

54 

White 

37 

36 

34 

Gonorrhea (alonel 

76 

S3 

66 

Gonorrhea and sypliilis 

20 

14 

22 

Age — Average 

27 years 

25,5 years 

25.2 ye&TB 

Oldest 

44 

47 

49 

Youngest 

18 

16 

16 

Weight — Average 

133.3 pounds 

127.3 pounds 

131 pounds 

Highest 

300 

187 

338 

Lowest 

SS 

S7 

95 

Colored (average) 

132.1 

124.2 

132.0 

White (average) 

135.7 

133.0 

129.5 


The second group (Group B) Avas treated identically except that 8 
grams of sulfadiazine Avere administered during one day. 

Table II. Clinical Examination Before Treatment 


sulf.adiazine sulf.atiiiazole 



GROUP A 

6 GM. 

GROUP B 

S GM. 

GROUP C 

8 GM. 

Urethritis 

46 patients 

34 patients 

30 patients 

Skenitis 

22 

19 

14 

Bartholinitis 

5 

9 

8 

Cervical discharge 
scant 

27 

34 

10 

moderate 

28 

27 

27 

profuse 

24 

29 

38 

very profuse 

17 

7 

5 

Cervical erosions 

36 

27 

21 

Adnexal thickening 

56 

38 

29 

Adnexal masses 

9 

14 

22 

Adnexa negative 

31 

45 

37 


The third group (Group C) Avas giA-en S grams of sulfatliiazole in ex- 
actly the same fashion. 


840 


A5IERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table III. Bacteriologig Findings on Admission 
(Eeported by Health Dept.) 



sulfadiazine 

SULFATHIAZOLE 

GROUP A 

6 GM. 

GROUP B 

S GM. 

GROUP C 

S gm. 

Culture +, smear f 

LS 

15 

26 

Culture +, smear negative 

80 

71 

58 

Culture +, smear suspicious 

3 

11 

4 


96 

97 

88 


Table IV. Number of Posttreatment Cultures in. “Cured” Cases 





SULFADIAZINE 

SULFATHIAZOLE 




GROUP A 

6 GM. 


GROUP B 

S GM. 

GROUP C 

8 GJI. 

Average number of cultures in 
all “cured” cases 

Average number of cultures in 
gonorrhea cases 

Average number of cultures in 
gonorrhea and sj’philis cases 
Discharged after 2 cultures 
Discharged after 3 cultures 
Discharged after 4 cultures 
Discharged after 5 cultures 
Discharged after 6 cultures 
Discharged after 7 cultures 
Discharged after 8 cultures 
Discharged after 9 cultures 

5.4 culture 

5.1 

6.5 

1 patient 

3 

13 

29 

17 

14 

3 

1 


5.4 culture 

5.3 

5.7 

1 patient 

6 

6 

25 

32 

7 

4 

0 

4.1 culture 

4.1 

4.1 

0 patient 

3 

41 

22 

10 

0 

0 

0 




81 


81 

76 

Table V. 

Failures* — Bacteriologig Findings 




GROUP A 

sulfadiazine 

6 gm. 

GROUP B 

SULFADIAZINE 

8 GM. 

GROUP C 
SULFATHIAZOLE 

8 GM. 



SUS- 

+ „ SMEAR 

OK.lv- 

SUS. 

+ SJIEAR 

SUS. 

+ + SMEAR 

cA MG. 

CUL. 



NO. 

OF PATIENTS 

NO. 

OF PATIENTS 

NO. OF PATIENTS 

Sequential Appearance 
of Positive Culture -i 
or Smear 

'1st 

2 

o 

•J 

\ "t 

f 6 

3 

2 

1 

1 

0 

0 

1 2 

0 1 

1 1 

0 0 

0 1 

0 1 

5 

n 

O 

o 

O 

0 

0 

0 

0 0 

0 1 

1 0 

1 0 

0 2 

0 0 

3 0 0 

3 12 

0 0 1 

0 0 1 

0 10 

0 0 0 

No. of failures 


7 

2 6 

11 

2 3 

6 2 4 

Total No. of failures 


15 patients 

16 patients 

12 patients 


‘Includinfj suspicious smears. 


1 x 1 all eases eultaxi'es and spreads -n-ere taken from the nrethi’a and 
cervix (Skene’s and Bartholin’s, wlien indicated) tlie day folloxving 
treatment and once or twice weekly during their ho-spital sta 3 L The 
patients were examined g^niecologicalh- each week In" the i-esident staft' 
and also b.v the visiting staff working independenth'. The period of 
observation following chemotherapj' avcx’agcd 30 daj’S. 









Table VI. Failures— Divided Into Three Groups 
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Results 

In Table VI we see that the failures proved liy positive smear or 
culture were 9.4 per cent in Group A, 13.4 per cent in Group B and 9.1 
per cent in Group C. There is no appreciable difference in effective- 
ness between sulfadiazine and sulfathiazole as used in this study. In 
each of the groups the percentage of patients witli persistently posi- 
tive smears and cultures was much larger among the wliite than among 
the colored patients (Group A — 5.1 per cent colored vs. 16.2 per cent 
white); [Group B — 3.3 per cent colored vs. 30.6 per cent white]; 
(Group C — 3.7 per cent colored vs. 17.6 per cent white). 

It had previously been observed that patients under treatment for 
both syphilis and gonorrliea had fewer failures tlian those with gon- 
orrhea alone. In Table VI we find tliis difference very striliing. In 
Groups A and B there were no failures among the syphilis plus gon- 
orrhea eases, whereas in the gonorrheal eases of Group A failures were 
11.8 per cent and in Group B 15.6 per cent. In Group C, however, 
there was no such difference. 

From Table VII we find that the percentage of failures by smear 
and culture of all colored patients in the three groups combined was 
4.1 iier cent whereas the whites failed in 20.9 per cent. Colored pa- 
tients of all three groups treated for gonorrhea alone failed in 5.8 per 
cent, while whites failed in 21.0 per cent. 

Table VII. Failures, Three Groups Combined, Racial Dipperences 

FAILURES POSITIVE 

CULTURE OR 


NUMBER POSITIVE POSITIVE SMEAR, OR 

TREATED CULTURE CULTURE OR SMEAR 

ALONE SMEAR SUSPICIOUS 




NUM- 

BER 

% 

NUM- 

BER 

% 

NUM- 

BER 

% 

Colored patients 

171 

6 

3.5 

7 

4.1 

15 

8.8 

White patients 

110 

18 

16.39 

23 

20.9 

28 

25.5 

Gonorrhea alone, all races 

225 

22 

9.8 

28 

12.0 

36 

16.0 

Gonorrhea plus sjpliilis, all 
races 

56 

2 

3.6 

2 

3.6 

7 

12.5 

Gonorrhea alone, colored 

125 

6 

4.8 

7 

5.8 

11 

8.8 

Gonorrhea alone, white 

100 

16 

16.0 

21 

21.0 

25 

25.0 

Gonorrhea plus sj^ihilis, 
colored 

46 

0 

0.0 

0 

0.0 

4 

8.7 

Gonorrhea plus syphilis, 
white 

10 

2 

20.0 

2 

20.0 

3 

30.0 


Considering the white patients, those treated for gonorrhea alone 
failed in 21.0 per cent while those treated for syphilis and gonorrhea 
failed in 20 per cent. Among the 46 colored patients treated for both 
gonorrhea and syphilis there was not a single iiositive smear oi- culture 
after treatment, whereas among the colored treated for gonorrhea only 
5.1 per cent had a positive smear or culture after treatment. There is 
therefore not only a considerable difference in failures between the 
races, but there seems to be in the colored race an improvement of the 
results as a consequence of the coincidental anti.syphilitic treatment. 
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In Table VIII it is seen that in Groups A and B (sulfadiazine eases) 
the failures weighed an average of 15.5 and 13.7 pounds more re- 
spectively than the average of their group. In Group C there was no 
significant difference in weight. 

Table vm. Age and Weight of Failures Compared With All Cases Treated 



GROUP A 

group b 

group 0 

Average age of failures 

27.1 3-ears 

25' years 

23.7 rears 

Average age, all cases 

27.0 

25.5 

25.2 

Average weight of failures 

148.8 pounds 

141.0 pounds 

128.0 pounds 

Average weight of all cases 

133.3 

127.3 

131.0 

Average weight of white fail- 

ures 

160.6 

142.7 

130.8 

Average weight of white, all 

cases 

135.7 

133.0 

129.5 

Average weight of colored fail- 

ures 

134.5 

137.8 

124.1 

Average weight of colored, all 

cases 

132.1 

124.2 

132.0 


In none of the three groups was age a factor. 

In Table IX the cure rates in the three groups are listed. The cases 
vdth suspicious smear reports and negative cultures constitute a doubt- 
ful category, which we have listed as failures in the upper part of the 
Table, for the sake of conservatism in the interpretation of results. 
For practical purposes and for comparison with other reported series, 
this group with suspicious smears is ignored and results are based only 
upon positive smear or culture reports. 


Table IX. Analysis op Cures, Divided Into Three Groups 



sulfadiazine 


1 SULFATHIAZOLE 


GROUP A 

GROUP B 

GROUP C 


6 GM. 

8 

GM. 

8 

GM. 


TOTAI, NO. % 

TOTAL NO. % 

TOTAL NO. % 

Total number patients treated 
Including suspicious smears 

96 

97 


88 


Failures 

15 15.6 

16 

16.5 

12 

13.6 

Cures 

81 84.4 

81 

83.0 

76 

86.4 

Excluding suspicious smears 






Failures (positive smear or 






culture) 

9 9.4 

13 

13.4 

8 

9.1 

Cures 

87 90.6 

84 

86.6 

80 

90.9 


Major toxic symptoms were not observed in this scries of eases. The 
average concentration of sulfadiazine in blood taken three hours after 
the last dose in 36 patients of Group A was 4.2 mg, per cent, while it 
averaged 6.0 mg. per cent in 72 patients in Group B. 

Most of the failures following the one-day treatment had a week of 
rest, then were given four grams of sulfalhiazole daily for seven days. 
We'* had previously found that sulfathiazole four grams daily for seven 
days gave us a 95.0 per cent cure rate. This sulfathiazole course 
rendered most of them baeteriologieally negative. 
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Summary 

Three groui^s of hospitalized women witli chronic gonorrhea, proved 
in every case by a positive culture, were treated by means of sulfa- 
diazine or sulfatliiazole administered during one day. Methods of 
follow-up and technique of baeteriologie examination Avere unchanged. 

The percentage of baeteriologie failures differed little in the three 
groups. Major toxic manifestations were absent. Age of the failures 
did not differ signifieantlj’- from the average in each group. With 
sulfadiazine the aA^erage Aveight of the failures AA'as 14 to 15 pounds 
greater than the average Aveight of all the patients treated Avith this 
drug. With sulfatliiazole there AA'-as little difference in AA^eight betAveen 
the failures and the entire sulfatliiazole group. 

There AA^as a definite racial difference in results, the failures in the 
Avhite patients being three to four times greater than in the colored. 
This observation had previous^ and independentl 3 " been made b 3 ’- oth- 
ers.®’ ® In the colored the coincidental treatment of S 3 'philis seems to 
improve the results of the treatment of gonorrhea. We do not knoAv 
Avhether the better therapeutic results of the colored patients treated 
for gonorrhea Avith sulfonamides is due to a superior racial immunologic 
response, or to better reaction to the .sulfonamides due to the pigmenta- 
tion of the .skin. 

Conclusions 

The administration of sulfadiazine or .sulfatliiazole during a single 
da3’’ to hospitalized Avomen Avith cultures positive for the gonococcus 
AA’-as folloAved by the disappearance of gonococci in 86.6 per cent to 90.9 
per cent of the eases. There Avas no significant difference of results 
folloAving 8 Gm. sulfatliiazole, 8 Gm. sulfadiazine or 6 Gm. sulfa- 
diazine. There Avas a difference in response of patients of the colored 
and AA’hite races, the failures being three to four times greater in the 
whites. 

We, are not read3' to adA’ocate the general use of the “one-da3' treat- 
ment” of gonorrhea and believe that it should be used onh^ in hos- 
pitalized patients AA’hen time is at a premium. 

The laboratoiy part of this studj’ was conducted under the supervision of Dr. 
Philip Rosenblatt to wiiom we hereby express our thanks. 
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TORSION OF OVARIAN CYSTS IN CHILDREN 

Ruth Ellis Lesh, M.D., F.A.C.S., Fayetteville, Ark. 

(From the Fayetteville City Hospital) 

T he rarity of ovarian cysts with torsion of the pedicle in children 
justifies the report of the folloAving two eases which occurred re- 
cently. Through 1925 a total of 99 eases of ovarian cysts in children 
had been reported in the American and English literature^ over 50 per 
cent of these being in children approaching puberty.^ Out of 12,260 
admissions to the Boston Children’s Hospital in 1929, there was re- 
ported by Lanman only one torsion of an ovarian cyst and this in an 
older child.® Since the opening of the Fayetteville City Hospital in 
1912, there has been only one ease of torsion of an ovarian cyst in a 
child under five years of age, and, since July 1, 1930, only one case of 
an ovarian cyst with a twisted pedicle in a child of twelve years. There 
was one twelve-year-old girl with hydrosalpinx and a small cystic right 
ovary with torsion of the tube, and a fourteen-year-old child with a 
ruptured right ovarian cyst without torsion. 

Case 1. — The following case occurred in a four-year-old white fe- 
male child. The child had been perfectly well. On July 30, 1943, she 
ate her usual breakfast about 7 :30 a.m. Shortly afterwards she went 
to stool and immediately cried out in pain. She vomited her breakfast 
and nausea followed. The nausea and vomiting continued throughout 
the day and night. The child ate nothing and lay quietly except when 
seized with pain, when she would lie on her abdomen, draw up her 
knees, and moan in what appeared to be paroxysms of abdominal pain. 

The child had an attack of tonsillitis two Aveeks previously from 
which she quickly recovered without known ill effects. She was born 
February 10, 1939, the labor being a normal one of five liours’ dura- 
tion. She had been immunized for diphtheria at six months, pertussis 
at eight months, smallpox at nine months, one and one-half and two 
years, and typhoid at Uvo years. She ivas said to liaA'e had occasional 
colds and attacks of tonsillitis in the past. Internal strabismus of the 
right eye was first noticed in February. 1942. DcA-elopment Avas other- 
Avise normal. 

The famil}’^ history Avas significant in tliat both the mother and ma- 
ternal grandmother had OA'arian cysts removed surgically. 

On admission to the hospital, July 31, 1943, on the second day of 
illness, the symptoms continued unabated. The pain Avas not definitely 
localized, but seemed more intense ai-ound the luubilieus, and tender- 
ness Avas chiefly on the right side at McBurney’s point. The patient’s 
blood count Avas as folloAvs; red blood cells, 4.330,000, hemoglobin 70 
per cent, leucocytes 10,480, cosinophiles 1, stabs 1. segment ed 74, lym- 
phocytes 23, and monocyte 1. Tavo later blood counts Avere made'tho 
same day, Avith little A’ai-iation. The urinalysis shoAved: reaction 6.0. 
acid, specific graA'ity 1.040, albumiji negatiA-e. sugar 7iegaliA-e, occa- 
sional red blood cell, and occasional AA-hite blood cell. The folloAA’ing 
morning the child took some nourishment and seemed to be in better 
condition. The total leucocyte count was 11.900. Avith stabs 2, seg- 

S45 
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mented 83, and lymphocytes 15. Urinalysis showed; reaction 6.0, 
specific gravity 1.020, albumin faint trace, pns 3 to 5 per high power 
field, and no red blood cells. There were several paroxysms of severe 
abdominal pain during the day. A single bowel movement Avas loose, 
and no blood Avas present. The most commonly reported symptoms of 
torsion of OAmrian cysts, frequency and dysnria, Avere not present. 
Keetal examination sliOAA'ed a moAmhle mass in the midline about the 
size of a man’s thumb. At noon the leucocyte count Avas 18,900, stabs 
4, segmented 77, and lymphocytes 17. About midafternoon the leuco- 
cyte count Avas 13,900, stabs 4, segmented 66, lymphocytes 29, and 
monocyte 1. The differential diagnosis at this time Avas: (1) intuss- 
ception, (2) acute appendicitis, (3) pyelitis, (4) ovarian cyst. Three 
consultants saAv the patient during the day. Surgery Avas not adAused 
even though a mass could be felt and the differential count AA'as elevated. 

The child’s pain continued during the night and she appeared more 
ill. Operation Avas performed on August 2. A loAver midline abdom- 
inal incision was made, and abundant serosanguineous fiuid Avas found 
in the peritoneal caAuty. The right ovary and tube immediately pre- 
sented in the Avound, and Avere tAAusted on their pedicle three times. 
Both appeared gangrenous. The OAmry Avas cystic, about fiA'-e centi- 
meters in diameter, and the tube enlarged in diameter about four times. 
Both Avere remoA’^ed by ligating the pedicle and excising the tube and 
OAmry. The raAv surfaces Avere peritonealized Avith continuous Dulox 
suture. The left tube, and OAmry and the uterus AA’^ere normal. The 
appendix, Avhieh Avas bound doAvn by adhesions and subacutely in- 
flamed, Avas also remoA'^ed, the stump being treated Avith carbolic acid 
and alcohol and inverted by means of a purse-string suture. The blood 
A’-essels on the right side appeared gangrenous up to the iliac crest. 
Closure AA’^as made AAuthout drainage. 

The child made an uneventful recoA'-ery except for a small cutaneous 
abscess at the upper angle of the wound. 

The folloAving points are of interest in this case: Torsion probably 
occurred after defecation. There Avas no rigidity, no temperature, and 
the patient AA'^as not acutely ill. FoIloAA'ing the acute onset, the patient 
took normal nourishment and had normal defecation. There AA^as no 
abdominal distention. The pain occurred in paroxysms. A mass Avas 
present rectally in the midline. 

^\’'hile the preceding report AA^as typical of an acute torsion, the fol- 
loAAdng ease Avas more subacute, or chronic in nature. 

Case 2. — This patient Avas fii-st seen on April 1, 1942. She AA’^as a 
tAA'eUe-year-old girl AA^hose cliief presenting symptom AA^as pain occur- 
ring in paroxysms in the loAver left side of the abdomen. She Avas 
nauseated and A^omited. The child’s mother AA^as a nui’se and requested 
that she remain at home. She was admitted to the hospital the fol- 
loAAung day. Throughout the night the pain continued in paroxysms, 
some of AAdiich lasted as long as thirty-five minutes. The leucocyte 
count Avas 11,000, AAUth eosinophiles 3, stabs 1, segmented 47, and Ijnn- 
phocytes 49. The urinalysis aa-us negatiA-e. Tiiere AA^as a fullness in the 
ioAA-er left quadrant AA'ith tenderness, but no rigidity. There had been 
no other illness of consequence, but for a year and a half preAuously, 
the child had complained of severe pain in the loAA^er left side upon 
exertion. For the past six months there had been a thick dark A-aginal 
discharge about eA'ery four AA'eeks and at this time the pain AA^as ac- 
centuated. The family history AA-as irreleA'ant. 
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The patient stayed in the hospital fonr days and during this time 
the symiDtoms abated. She was discharged on April 7. About 5 a.m., 
April 9, the pain became much worse, and was associated with nausea. 
The leucocyte count at this time was not elevated. A mass about 
which there had been some doubt previously was now plainly felt in 
the lower left quadrant. The following day the mass seemed larger. 
The leucocyte count was elevated to 15,850. with segmented 76, and 
lymphocytes 24. Later the leucocyte count Avas 14,350 Avith 84 poly- 
morphonuclears and 16 lymphocytes. The diagnosis Avas undetermined, 
but operation Avas advised. A midliue incision Avas made, apd bloody 
fluid Avas present in the abdominal cavity. A mass consi.sting of the 
left tube and ovary filled the greater part of the pelvis. The tube and 
ovarj had been tAvisted several times, and the tube Avas gangrenous. 
The OA’^ary was enlarged to about seA’^en and one-half centimeters in 
diameter. A portion of the cyst, containing blood. Avas ruptured in 
untAvisting the pedicle to liberate the mass. The left tube and OA'ary 
Avere clamped and excised. The stump Avas sutured Avith continuous 
20-day number 2 catgut, and the raAV surfaces Avere peritonealized. 
The appendix Avas normal, but Avas removed Avith inversion of the 
stump. Other organs Avere normal. Closure Avas in layers Avitliout 
drainage. The oAmry consisted of a small cystic portion containing 
dark blood, and a solid portion AA'hich Avas a dermoid cyst containing 
four Avell-formed teeth. 

The patient made an uneventful I’ecovery. 

The cyst had probably been present for about a year and a half prior 
to its recognition. Partial torsion must have occurred Avith the onset 
of the first severe attack of pain. The pedicle did not remain tAvisted, 
nor did the true cause of pain become manifest until the mass enlarged, 
due to hemorrhage occurring in the cyst Avhen the venous return aatts 
cut off and the arteries Avere still punijiing blood. 

Discussion 

These tAvo eases of ovarian cyst Avith torsion of pedicle Avere re- 
ported because of their rarity and the interesting points in their 
diagnosis. The diagnosis Avas obscure in the beginning, being confused 
Avith intussception, acute appendicitis, and pyelitis. Neither case pre- 
sented AAdiat are commonly considered characteristic symptoms, fre- 
quency and urgency. The presence of a peh'ic mass palpated rectally 
should be almost conclusive evidence of a cyst. The condition in ehii- 
dren Avould be recognized more frequently prior to operation if the 
possibility of torsion of an ovarian cyst Avere considered. The treat- 
ment is alAvays surgical. The prognosis is good in children if opera- 
tion is performed before peritonitis sots in. 

Summary 

In summary, tAVO cases of torsion of an ovarian cyst, one acute, the 
other chronic, are reported. One Avas an acute toi-sioji of a simplc’cys! 
on the right side in a four-year-old child. Avhile the other Avas a siii)- 
acute, or chronic, torsion of a dermoid cysl on the left side in a tAvelvc- 
year-old child. Both Avere accompanied l)y torsion of llu* tube and 
hemorrhage into the cyst. Frequency and'dysuria Avere no) a factor 
in either case. S.vmptoms folIoAved defecation in one case. Avliilc no 
knoAvn precipitating factor Avas found in the other. The pain oceun-ed 
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in paroxysms in both. There was no rigidity or temperature, and the 
patients were not aeutely ill, even though operation was delayed in 
both cases. A pelvic mass was palpated reetally in one patient, ab- 
dominally in the other. 

Conclusion 

Tudsted ovarian cysts should be eonsidei-ed in any dift'erential diag- 
nosis of lower abdominal pain in female children. 
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PELVIC ACTINOMYCOSIS TREATED BY SURGERY AND 
ROENTGEN RAY, WITH RECOVERY 


Kasuuaum. V.A.i'K. an'd Hakuikt V- ,Al('TxTnsn, 

Nkw Yokk. N. Y. 

(I'fiiin thr Cilij lltispilal mu1 thr IVoiium's llospilal) 


A CTINOYYI'OTK’ iniVvtion of Uio inti>ni;!l of llic foninlo 

is \inconunnn aiul rocovovy is raro. Eiglity-fivc oases of aolino- 
invoosis of the fiMoalo polvio omans have tlius far b('(>n rojiortod, of 
wiiom only 7 have survived. We wish to roi)or1 an additional ease ap- 
parently onred of this malignant disease. 

Cornell in 15)34 ]mblished a oomprohonsive .survey of jirevion.sly re- 
ported ease.s, of wbieh there wme .seventy-one, to wliieh he added one of 
his own. Thirteen oases have .sinoe been re))orted, four by Cote and 
Tndhope. two by Counsellor and Horner and one eaeh by Rmnjif. 
(Jardiner and AVelsh. I\1 orris. Joseph and Somincral, I\Ias.son, .Sehoekserl 
and de Cooinan, Jnnghans and Hu.s.sy, bringing the total to eighty-five. 

Oardiner and AYelsh reported that only four ease.s had ajpiarently 
rcoovered. namely, those of Horalek, Ariiller, Alartins, and .Schngt, all of 
whom had been treated by surgery and x-ray. A patient of Corncirs, 
who was operated upon and later treated with potassiinn iodide, wa.s 
well four yeai's after operation. jMas.son rc])orted a ease a])])arenlly 
cured by operation and x-ray. A ]mticnt of Sanford s wa.s in good lieallii 
three yoar.s after treatment with potassium iodide, roentgen ray and 
radium. Of the. .seven cured eases, therefore, five were treated by 
surgery and x-ray, one by surgery and 3 )ota.ssium iodide, a7id one by 
surgery, pola.ssium iodide, x-ray and radium. 


Case Report 

Airs. E. P., a white Avoiuan 30 years of age, wa.s admitted to the New 
A ork City Hospital on Alay 25, 1934, She conpdaiued of pain in the 
right lower abdomen, sacral backaclie, chills, fever, and retention of 
urine. Her past history included an attack of diphtlieria in 1927. and 
extraction of carious teeth in Scplcmber, 1933. AIcnstruatiou Avas nor- 
mal. She had had two normal delivei-ie.s, llie last in 1931. 

Her present illness began in January, 1934, with an attack of sharp 
pain in the lower abdomen, followed by chills and fever, lasting a week. 
These symptoms subsided, but three similar attacks followed, during 
the four months before admission to the hospital. AVith the last attack 
she began to have difficulty in urination. 

Physical examination revealed an emaciated, anemic, feverish young 
Avoman. Teeth and gums Avere in poor condition. The abdomen Avas 
tense, distended, and extremely tender over its loAver half. There Avas 
moderate rebound tenderness and slight i-igidity in the right ioAver 
quadrant. A mass could be outlined in the loAver abdomen, extending 
almost to the umbilicus. The cervix Avas displaced foiavard against the 
symphysis by a bulging mass in the cul-dc-sae. The uterus was not 
separately made out. 
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The temperature curve was of the septic type. The leucocyte count 
was 16,900, with 82 per cent polymorphoimclea]- leucocytes. There Avas 
a moderate secondary anemia, and a rapid sedimentation rate. Urine 
showed a trace of albumin and a feAv casts. X-ray of the chest and blood 
AVassermann Avere negathm. 

A preliminary diagnosis AA'as made of acute exacerbation of chronic 
pelvic inflammatory disease, Avith pelvic abscess. 

On May 28, the pelvic abscess Avas drained bj'’ posterior colpotomy. 
A quart of foul-smelling, greenish pus Avas obtained. The laboratory 
examination did not shoAv sulfur granules or actinomyces. FoUoav- 
ing the colpotonpy, the patient’s condition improA'ed only temporarily. 
During the next seven months, three more eolpotomies Avere performed, 
pus iK'ing eAmcuated each time. In spite of these repeated drainages 
of the cul-de-sac, the patient continued to l^e seriously ill, Avith a high 
septic temperature, rapid sedimentation rate, hjqAerleucoeytosis, and 
severe secondary anemia. Repeated blood transfusions Avere given. 



Fig. 1. — Lobulated masses of mycelium in the liquid pus of an actinomycotic abscess. 


AA'hen the temperature had remained normal for a month, although 
the sedimentation rate AA^as still rapid, laparotomy was performed on 
December 10, 1934. There A\'as a dense netAAmrli of easily separated 
adliesions in the pehds, Avith tubes, o\mries and uterus agglutinated to 
the cecum, sigmoid, rectum and anterior abdominal AAmll. The process 
grossly resembled that seen in cases of acute gonorrheal adnexitis fol- 
loAving repeated recurrences. The tubes AA'ere dilated, thick-AA'alled, 
tortuous, and contained thick pus. A bilateral salpingo-oophorectomy 
and supracervical hyslereetomA- Avas done. The pelvis Avas then drained 
through the posterior colpotomy AA’Ound and through the loAA^er angle 
of the abdominal incision. 

Pathology . — The pathology of this case Avas rcA’icAA-ed in detail bj'^Lisa 
and Levine in the Archives of Pathology, Januaiy, 1937, and Avfll be 
given here but briefly. 

Gross Findings . — The specimen consisted of a uterus AAnth an adnexal 
mass, and a separate tubooA’arian tumor. The supraceiwically ampu- 
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tiilptl utoriis Wiis {grossly •■iiul liistologipiilly iiorniiil. The distal half of 
the ntlaelicd lulio was inooriioraled in a mass -P,l> em. in diameter, cov- 
ered hy a thick 5 :vuyish-yello\v exudate. On seel ion, tlie tube and ovary 
could not ho diffor'enliatod with certainty. The iiroxiinal half of the 
tube was free and very broad. It was covered with a thick granular 
serosa. On section, the" wall wa.s dense and linn. The lumen was dilated 
by a litiht-u'vay gelatinous material, surrounded by a narrow yellow 
zime. The separate t\il)oovarian mass was much larger, measuring 7 l)y 
5 by 1 cm. It wa.s similar to the attached mass, except that no free 
tube was i>i'esont. 
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Fis. 2. — Filamentous structure of the central tangle of a knot of mycelium. 


^licroscojnc Findings . — The adnexal tumors consisted of multiple 
aetiimmycotic abscesses containing lobulatcd masses of mycelium in 
liquid pus (see Fig. 1). The borders of the mycelium knots showed 
distinct radiation. Fonnation of typical clubs could be observed. On 
higher magnification the central tangles of the luiots revealed a typical 
filamentous structure (Fig. 2). The immediate vieinitt^ of tlie ab- 
scesses was converted into granulation tissue with some sear formation, 
indicating the chronic character of the actinomycotic granuloma (see 
Fig. 3). The granulation tissue consisted chiefly of mononuclear cells. 
The borders of the abscesses 'were necrotic, with abundant leucocytic 
infiltration. 

A moderately severe Avound infection developed four days after op- 
eration. Cultures shoAved streptococci and various bacilli. The infec- 
tion responded to the use of Dakin’s solution and the ultraviolet ray. 
In addition to blood transfusions and iron ammonium citrate, max;im'al 
doses of potassium iodide AAmi’e administered. The patient Avas dis- 
charged much improA^ed on January 15, 1935. At this time she Aveighed 
102 pounds. Her AA^eight had been as Ioav as 72 pounds AAdiile in the 
hospital. 

SeAferal AA’-eeks later she appeared at the folloAv-up clinic Avith a 
tender, indurated mass measuring 7 to S cm., in the left loAver quadrant 
of the abdomen. After another three AA'eeks the mass had increased to 
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10 cm. in diameter, and a second mass had appeared on the right side, 
hard, fixed, and adherent to the anterior abdominal Avail. Since potas- 
sium iodide had been ineffective in prevention of recurrence, its use 
Avas discontinued, and the patient AAms referred to the x-ray department 
of the Woman’s Hospital, for x-ray therap 3 L 

Roentgen Ray Treatment . — Treatment Avas begun tentativelj^, as there 
Avas not (and is not noAv) any established dosage procedure for ab- 
dominal actinomycosis. The tender, indurated mass in the left loAver 
quadrant, measuring about 10 cm. in diameter, aa^s first attacked. It 
Avas treated daily, starting Februaiy 25, 1935, through alternate an- 
terior and posterior portals, at the rate of 300 roentgens per day. 



Pig. 3. — Tissue of actinomycotic granuloma (scar formation). 


Ollier factors AA'ere 200 kilovolts peak, 30 milliamperes, 70 cm. target- 
skin distance, 0.5 mm. to 1 mm. copper filter. Total roentgens in first 
ej’cle, 2,100 anterior, 2,100 posterior, grten in a period of 3 Aveeks. The 
mass graduallj’ diminished in size. A small residue AA^as again treated 
in June, 1935, giving 100 r. dailj^ to alternate anterior and posterior 
fields up to a total of 1,000 r. each. Taa'O months later, in August, 1935, 
it had eompletelj' disappeared. 

The right-sided mass, located at a higher leA^el in the abdomen than 
the left and firml.A' attached to the anterior abdominal AA^all, AA^as more 
recalcitrant. Treatment on it aa'rs commenced March 20, 1935, and 
continued at interAmls until September IS, 1935. The firat cj^cle, giA'^en 
more sIoaa'Ia' than the first cA'cle on the opposite side, accumulated a 
total of 2,400 r. to each of the tAAm portals used, OA^er a pei-iod of seven 
Aveelvs, ending May 9, 1935. On May 24, the mass seemed larger, and 
as the skin Avas in good condition, another cycle, totaling 1,800 r. 
anterior and 1,800 r. posterior AA'as giA-en. The mass shrank, but did 
not disappear, and from August 30 to September IS, 1935, a third and 
last cycle totaling 1,500 r. anterior and 1,500 r. posterior Avas given. 
Sldn reactions Avere ncA-er excessiA-e. The sldn Avas in good condition 
at the end of the treatment, and remained so. By the end of NoA'embei-, 
1935, there AA'as no CA'idence of disease, and it has not recurred to date. 
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The patient, voeeived over hev lel't-sided lesion totals Avithin foui’ 
mouths, of 3,100 r. (in air) to each of two opposing: fields, anterior 
and ]mslerioi-. The rip:lU.-si(lod lesion, over a ]>eriod of six months, re- 
ceived n,700 r. ]icr field. 11.400 r. altogether. The latter is among the 
highest doses reported in the cure of abdominal actinomycosis. The 
patient showed little evidence of satisfactory regression before the last 
cycle was given, so it seems unlikely that she was overtreated. 

Folloir-Up . — The patient wa.s examined in Dlarch, 1940. She felt, 
very well. There were no abdominal symptoms. Her bowels moved 
regularly. There was no ]iain. vaginal discharge or urinary symptoms. 
The cervix was freely movable, the pai-amctria. shoi'lened, but con- 
tained no masses. Her weight Avas 149 i>ounds, a gain of 77 pounds 
since her loAvest point in 1934. 

She Avas seen again on February 17, 1944. She had no complaints. 
Her boAvels moved regularly. The abdominal panniculus is moderate. 
There is a Avcll-healcd loAver left. ])aramedian cicatrix, Avith an umbili- 
cated Yctraction vAt the. loAvev angle, and a left lateral transverse sear 
about the middle of the incision, extending out for a distance of 114 
inches. Pelvic examination roA-eals the .stump of a freely moAmble 
cervix. No adnexal or parameti-ial ma.sses can be felt. Her Aveight is 
148 pounds. There is a gain of 76 pounds since hev loAvest point in 
1934. 

Although fii-st seen ten years preA’iously, the purpose of this belated 
report is to note the complete reeoA’ery of the patient after this lapse 
of time. 

Summary 

The clinical picture presented by our patient before operation Avas 
one of protracted, severe pelvic supp\iration, Avith septic temperature, 
severe secondary anemia, and emaciation. Posterior colpotomy was 
performed on four occasions for the drainage of pus collections in the 
pelvis, AAith only temporary benefit. 

Laparotomy aa’Os performed .six and a half montlis after admission to 
the hospital, although the blood sedimentation rate Avas still very rapid. 
At operation, the findings resembled those commonly seen in cases of 
recurrejit peh'ie .suppuration Avith tubooAmrian abscesses. 

In spite of hysterectomy and bilateral saljAingo-oophorectomy, fol- 
loAA-ed by large doses of potassium iodide, there AAms prompt recurrence 
in the abdomen. Koentgen ray treatment resulted in disappearance of 
the recurrences. The method employed, namely, surgery folloAved by 
fractional x-ray treatment Avith high total dosage, is probably the most 
effective in the treatment of abdominal actinomycosis. 

FolloAAMAp examination, five and ten years later, disclosed that the 
patient Avas well and there Avas no evidence of abdominal or pelvic 
disease. 
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Special Article 

OPHTHALMIA NEONATORUM- 

With Special Reference to the Sulfonamides in Treatment and the 
Continued Importance of Silver Preparations in Prevention 

CoxRAi) Bicrkx.s, Nku’ York, N. Y. 

I N THE school year 1906 to 1907, 28.2 per cent of the pupils admitted 
to schools and classes for the blind were blind because of ophthalmia 
neonatorum. Tn the school year 1941 to 1942, the percentage was 5.6. f 
These figures cmpha.sizc the groat importance of the use of silver 
nitrate in the prevention of ophthalmia neonatorum and the value of the 
campaign waged by the National Society for the Prevention of Blind- 
ness for the use of this proveutivc measure. 

The present eommunicalion is eoueerned chiefly with the newer 
methods of treatment, especially the nsc of the sulfonamides. 

Recent studies seem to indicate’- - that silver is still the best iire- 
ventive measure. However, silver nitrate also has its limitations in 
prevention. This has been dcmonslraled by Lchvfeld’s® study of ap- 
proximately 28,000 hospital birth records and 2,000 cases of ophthalmia 
neonatorum. 

That silver acetate should be given consideration instead of silver 
nitrate is suggested by the studies of Rainbo.’ He found that in 
Hungary, a one per cent solution of .silver acetate is nsed as a prophy- 
lactic for ophthalmia neonatorum. Tlie advantage of this salt over 
silver nitrate is its safety. A one per cent solution of either salt is 
equally effective in preventing gonorrheal ophthalmia. The solubility 
of silver nitrate is very high, one gram being soluble in 0.4 gram of 
water. The solubility of silver acetate solution is oiie gram to 100 c.c. 
of water. Because of the low solubility of silver acetate, a stronger solu- 
tion than is needed for infants’ eyes cannot be prepared with water 
at room temperature. Rambo believes that “silver acetate has other 
properties, however, which would appear to make it more suitable to the 
needs of practice than the nitrate. While the latter is readily soluble 
in water, its solutions maj^ gradually become concentrated by evapora- 
tion. Silver acetate crystallizes out as soon as a concentration of 
1.2:100 is reached. Thus the danger of using too coneentx'ated a solu- 
tion is entirely precluded in the ease of .silver acetate. ’ ’ 

’'Aided by a grant from the Ophthalmological Foundation, Inc. 
tPercentage of blind children in the United States. 
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Tliat silver proteins should not be used as substitutes is proi^ed by 
the work of kluir"’ and klenshutin.- 

The use of sulfonamides in the treatment of ophthalmia neonatorum 
has been discussed recently by numerous observers. Among these are 
Jensen'’’ in 1939, Herman" in 1940, Schreiner,® Blanton® and Kadlieky^® 
in 1941, and Demicheri, Chiazzaro and Uriarte^’ in 1942. 

Gonorrheal ophthalmoblenorrhea has been successfully combated with 
sulfapyridine by Thrane.^'' Sourdille’® reported a ease of gonococcic 
ophthalmia successfully treated with di-(p-aeetylaminophenyl)-sulfone. 
McKee’'* described the ease of a man with the typical appearance of se- 
vere gonorrheal ophthalmia. Fifteen grains of sulfanilamide with 5 
grains of sodium liiearbonate everj"- six hours internally as well as the 
usual local treatment were administered. The discharge was noticeably 
less on the third daj^ and had almost disappeared liy the fifth dajL 

Blumberg and Gleieh’® believe that the sulfonamides used in the 
ti'eatment of gonoeoeeie ophthalmia neonatorum have greatlj^ decreased 
the duration of the disease and have practically eliminated complica- 
tions. Patients in their hospital are now treated routinely only with 
the oral administration of sulfathiazole. Local therapy and mechanical 
protection of the unaffected eye are apparently unnece.ssary. Sulfa- 
thiazole in doses of 1 grain per pound of bod}* Aveight cured their pa- 
tients and prevented complications. 

The successful administration of the sulfonamides in the treatment 
of gonoeoeeie conjunctivitis has been reported by Lewi.s’® in 120 pa- 
tients. Toxic I’eaetions, ivith the exception of one case, early in the 
series, were practicallj^ negligible. Nausea occurred frequently, es- 
pecially AAuth the administration of sulfapyridine. Slight c 3 mnosis was 
rather common. In very fe^v eases ivere there anj’ significant changes 
in the blood cell counts or in the hemoglobin. According to LcAvis, there 
seems to be no contraindication to the 33 'stemic use of the sulfonamides 
except a definite histoi’j’^ of previous intolerance to the drugs. He 
found tlie following: “ Sulfapju’idine is amazingl.A^ effectiA’e in the 
treatment of gonococcic infections of the eye. Sulfathiazole is ap- 
parenth' somcAvliat less effectiA'e. Both are definitelj" superior to sulfa- 
nilamide. A cure maj’ be expected Avithin three da^’s, as a rule, from 
the time sulfap^widine treatment is begun.” Eecentlj*, LcaaIs tried 
a 5 ])er cent solution of sodium sulfathiazole, instilled loeallA* everA* tAvo 
hours, combined Avith the usual dose of sulfathiazole internallA'. A]i- 
jiarentlA' it is of definite A’alue. He belieA''es ca’ciw patient Avith gono- 
coccic conjunctivitis should immediatelA* he giA’en adequate .SA'stemic 
treatment Avitli sulfap.A’ridine or sulfathiazole. 

According to Barhour and ToavsIca-’' sulfanimalide is a definite ad- 
vance in the therapy of ophtlialmia neonatorum for tlie foIIoAving rea- 
•sons: (1) Tlie incidence of coi-neal com jilicat ions has been diniini.slied. 
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(2) ]Tosi)ilaliz!ilioii lias lioen rcdiieod to an average of eijrht days with 
a miniimnu of ooni]dieations bid, newborn infants tolerate and require 
lariTcr quantitios of the drny: than adults to raise the blood eoneeidra- 
tion to the expected level. 

In ]\luir s oiiinioiv' while sulfanilamide has produced more brilliant 
results than any jircvious tberapeutie measure in the treatment of gon- 
orrheal ophthalmia, it must he used with caution and a full understand- 
ing of its potential dangers. Jluir believes that there will continue to 
be ca.ses of gonorrheal conjunctivitis resistant to sulfanilamide, for 
which recourse to all available therapeutic resources will be necessary 
to prevent loss of the eye. 

For the sulfonamide-resistant group, penicillin seems to offer great 
hope in general gonorrheal infections resistant to the sulfonamides. 
From several cases which have come to my attention, the same con- 
dition seems to be true concerning the local or general use of penicillin 
in eye infections caused by the gonococcus. If neither the sulfonamides 
nor penicillin prove effective, artificial fever therapy should bo con- 
sidered.'' jMercurochrome^® and other drugs have received considei-a- 
tion both in prophylaxis and treatment but greatest reliance should 
still be placed on silver nitrate and the sulfonamides (especially 
sulmyd [sulfacetimide] ).'''' 

Once ophthalmia neonatorum has developed even the best treatment 
available often leaves many blind children, which are a burden either 
to the state or to the parents. It is important for physicians, especially 
obstetricians and ophthalmologists, to give serious consideration not 
only to the treatment but also to the prevention of ophthalmia neona- 
torum. 

Safeguards for the prevention and treatment of ophthalmia neo- 
natorum must be set up, that is: (1) Prenatal prevention — diagnosis 
and treatment of infections in the prospective mother; (2) Postnatal 
prevention — the use of a prophylactic in the eyes of the newborn in- 
fant and (3) universal use of the most modern and effective methods 
of treatment. 

Because our Imowledge of improved treatment of ophthalmia neo- 
natorum apparent!}^ has lessened the hazards of this disease, it does 
not mean that preventive measures and prophylactic procedures should 
be discarded. Prevention is always preferable to cure regardless of 
the success of the treatment. In addition newborn infants are fre- 
quently attended by midwives or phj'sicians at home deliveries in 
isolated communities and it could not be assumed that the necessary 
treatment facilities would be readily available. 
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CoxnucTED Bv Eobekt T. Fkaxic, New York 


Review of New Books 


Endocrinology: Gynecology and Obstetrics 

Female Endocrinology Including Sections on the Malei is a sincere and earnest 
attempt to present the rapidly amimulating evidence covering this interesting field. 
The author has worked for many years, both in the laboratory and in the clinic, 
which, together with his wide knowledge of tiie literatnre. enaldcs him to give a 
full presentation. 

The volume is divided into three sections — physiology, clinic and laboratory. Of 
this, physiology covcr.s dS(i pages, which include development, the function of the 
ovary from every aspect. The .«:ifo period, the ondocrinc factors in menstruation 
and uterine motility are iliseussed. The endocrine role of the placenta, the physiolog}' 
of parturition are taken up as well as that of the breasts. A chapter is devoted 
to the physiology- of the testis. After this, the function of all individual emiocrine 
glands is dealt with, with particular regard to any connection with the genital 
sphere. These chapters are very satisfactory, being complete, yet short and in- 
cisive and complimented, as is carried out through the book, by a satisfactory 
bibliography. 

The clinical portion covers particularly the functional diseases, including defi- 
ciencies and e.vcesses of menstruation. Here the innumerable etiological causes as- 
signed by various authors are discussed in the light of the large experience of the 
writer. It is not snrprisiitg that in this very debatable field the reviewer is unable 
to agree with many of the interpretations. However, in the main, the therapeutic 
measures recommended are conservative and justifiable. The same applies to even 
a greater degree to the chapter on dysmenorrhea and spontaneous and habitual 
abortion. In the latter, the Eh factor has not as yet been incorporated. A chapter 
on abnormal manifestations arising during gestation, covers toxemias, endocrine 
aspects of dystocias and maternal tetany. Abnormalities of the breast are taken 
up. An excellent chapter on obesity follows. Preceding the discussion of tlie long 
list of endocrinopathies, is a chapter on constitutional types. The clinical portion 
of the book ends up with the discussion of cryptorchidism, sex determination and 
differentiation, and hermaphrodism. 

The concluding portion of the volume deals with the laboratory. This part of 
the subject is handled briefly, in detail and yet within short compass. It includes 
the usual aids, endometrial biopsy and vaginal smears, sex hormone tests with descrip- 
tion of the techniques, the hormonal findings in blood and urine, and concludes 
with a detailed description of the hormonal preparations available, their indication 
and dosage. 

An authors ’ index is valuable in m.aking tlio access to the huge bibliography easy. 
The illustrations, many of which are from different sources, are excellent. The 
entire book is satisfactory, well written and interesting. In dealing with a sub- 
ject which is in such a fluid state as our present knowledge of endocrinolocn- it is 
not indicated to take exceptions to different view points which may or mav not 
stand the test of time. 


E. T. Fraxk. 


Endocrinology Including Sections on the AI.ilc. Bv Jacob Hoffman 4 B 
M.H, Demonstrator m Gynecology-, Jefferson Hospital; Formerly RMearch Folimr 
Director of the Endocrine Clinic. Gvnecologicll Department 
Jefferson Hospital, Philmlelphia. Fully illustrated including some in colors 
pages. W. B. Saunders Company, Philadelphia 1011. coiois. 
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Human Constitution in Clinical Medicine by Draper, Dupertuis and Caughej’2 
is of interest and instructive value not only for the medical student for ivliom it 
is primarily designed, but also for every medical man, particularly for specialists 
who are too apt to concentrate upon one organ at the expense of the individual, 
not only in medicine, but also to pick the right man for the right job. To surmise 
what diseases an individual will be most likely to develop, constitutional factors, 
anthropometric measurements, photographic somatotyping, and overall correlation 
of features is essential. These studies deal with the essence of personal identitj'. 
The authors are well aware that some of their techniques, for instance the short 
cuts to the psyche, leave much to be desired, but even with these shortcomings, 
one should be able to predict the response of a given individual to the pressure of 
the whole environment, based on his personality. The foundations for this mono- 
graph were developed in the Constitutional Clinic of the Presbyterian Hospital of 
New York City, with aid of the Eockefeller Foundation and the Markle Foundation. 

Bj' means of methods described, one should be able to gauge the strength, the 
weakne.sses and the qualities of a given patient, and to evaluatae how much .the 
patient himself contributes to his own disabilities. Psychiatrists have focused more 
upon the personal identity of the individual than anj' of the other disciplines in 
medicine. The methods for explaining the nature of Man are manifold. The re- 
sponse to external stimuli, be they bacterial, worry or overstrain, are different in 
each person. To obtain data, the authors outline the methods of history taking, 
with special regard to personal inheritance and personal diseases. They illustrate 
these methods by few but well-chosen and striking clinical examples. The same 
applies to every one of the methods they utilize. Among the subjects taken up arc 
genetics as applied to clinical medicine, particularly inheritance factors and vul- 
nerabilities. Another chapter takes up growth, development, decline and death. 
Under androgjmy, they discuss especially nongenital attributes of sex and their 
variation. Anthropometry, somatotj'pes and especially constitutional physiology are 
discussed. 

This stimulating volume does not attempt to do more than lay the foundation for 
accurate observation of factors too often neglected by the clinician, and yet of 
utmost value in sizing up individuals, their strength and weaknesses, and how these 
affect the wear and tear which life entails. The book is to be highly recommended 
because it should stimulate further and more detailed study along these lines. 

E. T. Frank. 


The second edition of Greenblatt’s Office Endocrinology's appears after three 
years. It covers a much wider field than the first edition. In fact, on looking over 
the index, a tremendous amount of subjects have been dealt 'with. It is the kind 
of book that contains a treatment for every ailment discussed. Apparently the most 
popular endocrine remedy is testosterone in one form or another. However, I am 
afraid a great many readers, when applying the recommended therapj', will meet 
with disillusion. For example, the first in the list of treatments for female sterility 
i.s, “Gentle dilatation of the cervix is frequently followed by conception. Action; 
a. Indirect stimulation of the ovaries, b. Promotion of cervical drainage.” 

E. T. Frank. 


=Hiimnn Constitution in Cliniral MeUicinc. By George Draper, JI.D., Associate 
Professor of Clinical Aledicine, College of Physicians ami Surgeons. Columbia Uni- 
versity. Associate Attending Physician, Presbyterian Hospital, New York City; C. tV. 
Dupertuis, Ph.D., Physical Anthropologist, Constitution Clinic, Presbyterian Hospital, 
New York City: and J. L. Caughey, Jr., JI.D., Afed. Sci. D., Associate in Aledicino, 
College of Physicians and Surgeons, Columbia Univeisity. Assistant Physician, Pres- 
byterian Hospital. New York City. 273 pages. Paul B. Hoeber, Inc., Jledical Depart- 
ment of Harper & Brothers, Ne-vv York. 1944. 

’OlTicc Bndocrinology. By Robert B. Greenblatt. B.A., Af.D., C.AI.. Professor of 
Experimental Medicine. University of Georgia School of Aledicine; Director. S« 
Endocrine Clinic, Univeisity Hospital, Augusta, Georgia. "With a foreword by G. 
Lombard Kelly, AI.D.. Dean, University of Georgia School of Aledicine. Second 
Edition. 243 pages. Charles C Thomas, Springfield, Illinois. 1944. 
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1943 Year Book of Obstetrics and Gynecology edited by By Dr. GreenbilB 
bring? uOo pages of abstracts of important articles, well selected and concisely 
presented, in tbc annual literature of the two subjects. One finds here practically 
all of the new refinements in operations and treatments as well as tlie recent ad- 
vances in research and elini(‘al practice. Greenhill has devoted some fifteen pages 
to caudal anesthesia, and concludes with the statement that he does not believe the 
method will become a part, of our general obstetric armamentarium. He repeats 
the advantages of local anesthesia for various obstetric maneuvers. There is con- 
siderable discussion of the Eh factor and the recent literature on endocrines and 
sulfonamides. 

The book i.s une.xcelled as a quick reference to the literature. 

Philip F. Williams. 


The report of the first Brazilian Congress of Gynecology and Obstetrics appears 
in three volumes'' totaling over 1,500 pages. Tins Congress was held at Eio de 
.Taneiro in September of 1940, under the presidentship of Professor Arnaldo de 
Moraes. The Congress took up four main themes — recent advances in gynecological 
horinonology ; the diagnosis and therapy of cervical cancer; endocrine diseases in 
pregnancy; and obstetrical care which includes the prcconceptional, prenatal cave, 
maternal mortality, neonatal mortality, and the social aspects and agencies. 

The attendance appeared to bo mainly local although some Argentine and Chilean 
phy.«icians attended. 

The recent advances in gynecological hormonologj" was introduced by a very de- 
tailed consideration of the steroid and gonadotropic hormones by Doctors Ahumada 
and Salaber. This likewise covered the physiology and application of these sub- 
stances. The experimental and clinical aspects were treated by Salgado and hlonteiro 
de Barros, dealing with the use of the male hormones in gynecology, A short 
paper by Slotta, who is now in Sao Paulo, dealt with the chemical aspects of the 
steroid. 

Among the many papers on cervical carcinoma is that of Wood, Cruz and Galau. 
They place a great deal of value on the Schiller test and state that the earliest 
diagnosis of what I take to be suspected lesions, results in 100 per cent cure by 
mere amputation of the cervix. On the whole, they favor radiotherapy (x-ray and 
radium) except in radioresistant types, in which radiation is followed by radical 
operation. 

Among endocrine diseases in pregnancy, diseases of the thyroid and parathyroid, 
of the adrenals, hypophysis and diabetes are taken up. In addition to the main 
themes, a large number of mainly casuistic reports are included. The volumes are 
gotten up faultlessly, are profusely illustrated, and contain the discussion. From 
these reports, it is evident that not only is the available material very abundant, 
but also that pathologj-, experimental investigations and therapy are on a very 
high level. 

E. T. Frank. 


Histerosalpingografia by Bntelerc represents a bulky doctoral thesis. The work 
was done under the auspices of the University of Cordoba in Argentina. It is based 
on 450 cases. The monograph is illustrated profusely and adequately. The author 
uses iodized oil of local manufacture. He emphasizes that fluoroscopy and mano- 
metric control are essential. In special instances, pneumoperitoneum may be in- 


^Tlie 1943 Year Book of Obstetrics ami Gynecology. Edited bv J P Grppnbill 
B.S., M.D., F.A.C.S., Professor of Obstetrics and Gynecology, Lovola' Universitv 
Jledical Scliool, Chicago. Pages 50,5. The Year Book Publisliers, Cliicago. 1944. 

■’Anais Do Primeiro Congresso Brasileiro De Ginecologia E Obstetricia Professor 
Arnaldo de Moraes. President. Vol. I, 54S pages. Vol. II. 450 pages. Vol. Ill 
pages. Jornal Do Commercio, Rodrigues & C.. Rio de Janeiro. 1942 


'Histerosalpingografia. By Eduardo Buteler. 3S1 page.?. Univeisidad Cordoba 
Republica Argentina. 1943. 
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ducecl at the same time. He obtains much better pictures while the cervix is oc- 
cluded. No mention of aqueous media for salpingography is made. There are 
many misprints of dates, as, for c.xample, the beginning sentence in which Dartigues 
is supposed to have used roentgen rays in 1867. 

R. T. Frank. 


The collaborators and pupils of Professor Josue A. Beruti^ have collected and 
republished all of his many conti'ibutions to the medical literature in four large 
volumes, totaling 2,241 pages. Acknowledgment is made to manj^ of the pharma- 
ceutical houses who probably have contributed. This publication commemorates the 
twentj'-fifth anniversary of professorship at the Medical School of the University 
of Buenos Aires. Professor Beruti .started his medical publications in the year 
1902 and the collection extends to 1943 inclusive. The entire sphere of obstetrics 
is included, coveiing physiologj- of pregnane}*, of the puerperium, pathologic devia- 
tions, operations and many subjects which embrace such diverse topics as female 
eilucation, scientific propaganda and cultural diplomacy of Germany in Argentine 
and even funeral orations. These volumes cover the actual activities of a man of 
wide interests. 

R. T. Frank. 


Dr. Eaul Garcia Valenzuela has 2 )ublished a monograirh on the Treatment of 
Septic Abortions which he utilized as the thesis for obtaining the title of clinical 
professor at the University of Chile. The thesis is based on 300 cases of which 
52 per cent were definitely determined as of criminal origin. This covers a period 
of two and one-half years. There were 15 serious complications, including 3 em- 
bolic ones. 

The treatment appears to consist of observation for a few days, the giving of 
drugs helping to contract the uterus in order to aid emptying of the cavity. Where 
there is persistent I'otention, a cautious emjrtying of the uterus is performed. The 
sulfa drugs have been used. A full discussion, particularly of the Latin American 
literature as well as the German sources, is given. It is noticeable that in 1,716 
cases extending from 1934 to 1942, the overhead mortality has decreased from 27.9 
per cent to S.S per cent. The monograph concludes with short case histories of 
300 patients. There is nothing irarticularly new in the presentation. 

R. T. Frank. 


The sixteenth edition of Care and Feeding of Children by L. Emmett Holt,9 
ai)pears on its fiftieth anniversary. The long continued use of this book is a memo- 
rial to its value. In the.se days of juvenile delinquency and wartime hysteria among 
adolescents, one feels that a reading, by many parents, of the chapter on “Be- 
havior Problems,” would do much toward understanding and curbing some of our 
present social difficulties. A chapter “How to Prevent Accidents” should be ready 
by all who liave small children. It contains sound advice. 

The present edition of this book .should continue to be as popular as its prede- 
cessors. 

Philip F. Williasis. 


"PrO(Im‘ci6n CioiilHica y Cultariil .losiu' A. IJeruti. Obstetricia Ginecologia, 
Metlicina Social. Cuestiones eclucacionale.s universitarias, hospitalarias, etc. Homenaje 
do Sus Colaborailore.s v Discipiilos <Ie la Catedra de Clinica Obstetrica y de 
.-Vmigro.=:. Tomo I. 472 pages; Tomo II. 02S pages; Tomo III, COl pages; Tomo IV, 
•lo’n pages. Alfredo Frascoli, Buenos Aires. 394.3. 

*i:i Problcma Terapeiitico Del Aborto Sf-ptico. By Raiil Garcia Valenzuela, Pro- 
fc-^or de la Esciiola de Ob.stetricia y Puericultura de la Universidad de Chile, lab 
page.s. XJnivor.sitaria, .Santiago de Chile. 1943. 

^Tare and Feeding of Cliildren. Bv L. Emmett Holt. JI.D. Revi.sed and enlarged 
bv L. Emmett Holt. Jr.. :M.D.. Associate Profe.ssor of Pediatrics. Johns Hopkins Lm- 
ver.sitv. Pages .".H. D. Aiiploton-Century Company. New York and London. 1943. 
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Doctor Ciistallo aiul Audrey Walz liave presented iu Expectantly Yoursio a 
pleasantly and, often, anuisingly told story of maternal care. 

l^Iany obstetricians ^YiU endorse tlie comments on tbe effect of illegal abortions 
on mortality statistics. The “Facts of Life”’ arc just as scientific as in any 
average book of the same nature but the redressing of them by the junior author 
makes them more easily read and understood. Dittle of importance has been omitted 
in the discussion of prenatal hygiene and labor. The comparison of various methods 
of analgesia should amply supply the average woman’s curiosity in this matter. 

The chapter entitled, “The Come Back,” is excellently done, it is a good story 
of the puerperal state, and Doctor Castallo’s wise note on birth control is well 
placed. For the patient who wants or needs, according to her temperament, a 
manual in a lighter vein with an occasional smile, and yet, with plenty of solid 
information, this book fills the need. 

Philip F. Willia.ms. 


Dr. Carrington offers in Safe Convoyn a very comprehensive textbook for the 
expectant mother. He has divided the material into nineteen, chapters covering all 
phases of pregnancy, labor, puerperium and infant care. There are few questions 
which the pregnant woman ma\' ask her physician that are not specifically an- 
swered in this book. Dr. Carrington states in his preface of the book that it is 
not intended to replace ante-partum care with the physician, but to enable the 
woman to understand fundamentals so that she may cooperate more intelligently 
with her doctor. In these busy days of obstetric practice, this book should be a 
boon to women unable to contact their obstetrician easily. 

One likes, particularly. Dr. Carrington's discussion on analgesia and anesthesia 
and is in accord witli his feeling that very little of these methods are necessary 
in the average birth. The style of presentation is delightful for Dr. Carrington 
illustrates almost every section with allusions to comparable situations in biblical, 
historical and even recent popular literature. The final chapter of the book on 
“ Fathercraft ’ ' is an excellent inclusion. Few obstetricians ever have the chance 
to talk to prospective fathers. This chapter tells him what his nife's physician 
would like to say to him early in the pregnancy so the book may be well recom- 
mended to both father and mother of the baby to come. 

Philip F. Williams. 


The History of Gynaecology^ jg determined primarily by two factors, by the 
position of woman in society, and by tlie status of medicine, wliich itself is largely 
the result of the social and economic conditions of a given period and of its tech- 
nology. Indeed, the more the physician knew about the anatomy, phj-siologj’ and 
psychology of women, and about the causes and pathogenesis of disease, the more 
effectively he was able to help. On the other hand, it made a great difference 
whether woman was considered a beast of burden, the “door to hell” (janua 
diaboli), or whether she was worshipped. A historj- of gynecology is therefore by 
necessity, a combination of social and medical history. 


^“Expectantlj- Your.s. A book for Expectant Mothers and Prospective Fathers. Bv 
Mario A. Castallo, A.B., M.D., F.A.C.S., Assistant Professor of Obstetrics, Jefferson 
^ompany^New^Yo^*^ Walz. Pages 110. Illustrations 14. The Macmillan 

A Mother’s Handbook, by William J. Carrinatoii. 

Attending Gynecologist, Atlantic Citv Hospital. Pages^^oS 
J. P. Lippincott Company, Philadelphia and New York. 1944. s - • 

Genealogy of Gynaecology, History of the Development of GvnaecoIogA- 
Throu^out the Ages, 2000 B.C. — 1800 A.D., with Excerpts from the Many Authors Who 
HaAe Contributed to the Various Phases of the Subject. By James V. Ricci A.B 
M.X>., As^ciate Ghmcal Professor of Gynaecology and Obstetrics New York Medical 
College; Director of Gynecology of the City Hoipltal. New York, etc Clmnters xxi • 
a78 pages. Illustrated. The Blakiston Company, Philadelphia, 1943. ' ' ' 
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The present book unfortunately does not attempt to be such a history. It follows 
the traditional pattern and is basically a huge and heavy compilation of undigested 
and frequently misunderstood data. At the beginning of every chapter the author 
discusses the "historical background” of the period, but his picture is always con- 
ventional and he never attempts to correlate the background with Ms narrative. 
There is no doubt that the eighteenth century was filled with diplomatic intrigues, 
dynastic rivalries, and interminable wars, but for an understanding of the history 
of gynecology, it is more important to remember the great part played by women 
in that century, the rise of the middle class, or the beginning of the industrial 
revolution which was to influence the social position of woman and her entire 
pathology so considerably. 

The author has undoubtedly devoted much time and labor to the preparation of 
his book. His bibliographies look very impressive, but unfortunately he worked a 
great deal from secondary sources and used good and bad books, modem scholarly 
studies and outdated uncritical monographs, without any discrimination. Hence, 
when he happens to follow a good source his statements are correct, but when, the 
source is bad, he does not hesitate to tell the most fantastic stories. Thus he still 
believes that the early temples of Hilsculapius were medical schools and mentions 
Epidaurus, Cos and Cnidus in one breath (p. 47). Being unaware of the archeo- 
logical literature on Cos, he still thinks that there was a temple of HDsculapius on 
that island at the time of Hippocrates (p. 52), while the excavations of Herzog have 
demonstrated unmistakably that the cult of HDsculapius was not introduced before 
the middle of the fourth century B.C., that is, after Hippocrates’ death, and that 
the temple was built in the beginning of the third century. 

Speaking of Salerno, the author states that the Salernitan masters of the twelfth 
century "did not take kindly to Arabic influences” (p. 244). The contrary is true. 
He mentions among others Nicolaus Praepositus, but if he had known a study of 
Wickersheimer published in 1911, he w'ould have found that Nicolaus Prepositi was 
a sixteenth century French physician;* and if he had known a book that I wrote 
over twenty years ago,t he would have seen that the Salernitan Antidotarium 
Nicolai is conspicuous for its Arabic influence. It would be easy to point out 
dozens of similar mistakes due to mere ignorance of the basic literature. 

Wrong dates are always disturbing, but particularly so when a date marks a 
turning point. The illustration of the female genitalia from Johannes de Ketham 
(p. 287) is not from the edition of 1491, and this is precisely W'hy it is significant. 
The edition of 1491 had a totally different, purely diagrammatic, traditional illustra- 
tion, while only two years later, the publisher felt that he could no longer present 
the public with such mediaeval pictures and had a new, realistic one drawn by a 
Renaissance artist, the picture that is found in the various editions from 1493 on. 

One cannot help feeling that the author has not read all the sources he quotes. 
When he gives the title of a book in Greek characters, every accent is wrong (p. 
205) ; when he quotes Latin texts and omits the verbs or other crucial words, so 
that the sentence does not make sense (pp. 251, 289) ; when he refers to Pseudo- 
Apuleius as Apuleius Barbatus, the bearded Apuleius, instead of Apuleius Barbaras, 
as he was sometimes wrongly called (p. 168), it certainly sounds strange. 

It is highly regrettable that the author did not consult the best history of ancient 
gj-necologj' that has ever been written, that of Paul Diepgen, a book that was pub- 
lished in 1937, and that can be found in every large medical library.}: Diepgen 

•Ernest tVickersheimer, Nicolaus Prepositi, ein franzosicher Arzt urns Jahr 1500. 
Archiv filr Geschichte der iledizin, 1911, Vol. V, pp. 302 ff : — Bulletin de la Soci^te 
FranQoise d’Bistoire de la Mddecine, 1911, Vol. X, pp. 388-397. 

tStudien jind Tcxte znr friihmittelalterlichen Rczeptliteratur. Leipzig, Johann 
Anibrosius Barth. 1923 [Studien zur Geschichte der Medizin herausgegeben von der 
Puschmann-Stiftung an der Universitiit l,eipzig, Heft 13]. 

}Die Frauenheilkunde der alten Welt. In: Handhuch der Girniikologie, heraus- 
gegeben von W. Stoeckel, 12. Band, 1. Teil, MUnchen, 1937, Verlag von J. P., Berg- 
mann, 348 pp. 
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has practiced gjnecology for many years, and is one of the most distinguished 
and most competent medical historians of our time; professor of the history of 
medicine and director of the Berlin Institute since 1930-. His hook is the result of 
thirty years of historical research, is based entirclj’ on original sources and fuUy 
documented. If our author had taken the trouble to compare his findings with those 
of Diepgen and had looked up the sources quoted by Diepgen, he rvould ha%-e been 
spared an endless number of mistakes. 

Another shortcoming that must be mentioned and for which the publisher is as 
much to blame as the author, is the fact that the book has literally hundreds of 
tj'pographic errors. French words possess accents; this may be unpleasant, but the 
accents cannot be disregarded. German words are inflected and wrong endings may 
change the meaning of a sentence. The book looks as if it had been printed with- 
out any proofreading from an uncorrccted manuscript. 

It is very discouraging to see such books published at a time when great efforts 
are made to raise the standard of medical historiography, and when institutions 
are available where a student can seek expert help and advice. An amateur can make 
valuable contributions to the history of medicine, provided he is aware of his limita- 
tions and selects a subject that he is equipped to handle. A history of gjuiecologj’ 
that covers 3,800 years of human civilization is the most ambitious task that a 
historian can set for himself. It requires not only gj-necologic knowledge, but a 
complete masterj’ of the methods of historical research, and tlie writer of such 
a book must be equall}’ at home in the fields of anthropology. Oriental philolog;^’, 
classics, mediaeval, Renaissance and modern studies. 

It will take years of effort to eradicate the mistakes that this book is per- 
petuating. 

Henry E. Sigerist. 


Miscellaneous 

Psychosomatic Medicine, is written by an internist trained in psychological 
medicine, and a psychiatrist vritli wide experience in the field of general medicine, 
deals with the clinical application of psychopathology to general medical problems. 

After a short but inclusive chapter devoted to personality development and 
psychopathology, the authors consider in systematic fashion the psj'chosomatic 
aspects of the disorders and diseases of the various bodily organs and systems. 
The glands of internal secretion and their relation to personality disturbances; 
the sexual function and its relation to general medicine; such comm'on problems 
as headache, constipation and sleeplessness are dealt uitli from the standpoint of 
their emotional implications. 

Perhaps the most valuable section of the book is that portion which deals with 
treatment. Here methods of eliciting a psychosomatic history, the presentation of 
the explanation of psychosomatic illness to the patient and the general principles 
of psychotherapy are discussed. A useful chapter discusses such common “normal” 
problems in psychotherapy as the feeding problems of infancy and childhood, sex- 
uality of childhood, problems of adolescence, marital maladjustments and divorce, 
the psychology of pregnancy and parturition and the psychosomatic problems of 
aging. All of tliis material will be of interest to the obstetrician and gj-necologist. 

The last World War gave great impetus to the development of modern psychi- 
atry. The publication of this timely book suggests that the present World War 
will provide the basis for a more final integration of psychiatry into general medi- 
cine, in other words, what is here spoken of as psychosomatic medicine. 

Philip F. Williams. 

“Psychosomatic Medicine. The Clinical Application of Psychopathology to General 
Medical Problems. By Edward Weiss, M.D., Professor of Clinical Medicine. Temple 
University Medical School, Philadelphia, and O. Spurgeon English. M.D.. Professor 
of Psychiatry, Temple University Medical School, Philadelphia. Pages 659. TV. B. 
Saunders Company, Philadelphia and London. 1943. 
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This comprehensive text, 766 pages, The Hospital in Modern Society by Bach- 
nie 3 'er and Hartman’ 4 ig a collection of material from the literature for those in- 
terested in hospital administration. These articles have been carefully selected 
and adopted. Unfortunate delay in publication has prevented the inclusion of 
articles subsequent to 1940, although bibliographies for most chapters have been 
brought up to July, 1943. 

The booh is divided into five parts, taking up the origins and use of hospitals; 
organization and management of hospitals; the medical and nursing staffs as 
well as the special intramural services, financial, maintenance, administration, and 
public health aspects; and, finally, the relationship of hospital to communitj' and 
public health. The various chapters in this part of the book are composed of 
adaptations of discussions of specific hospital problems as the}" have appeared 
in the literature and each section answers the question that maj" be brought up by 
the various personnel staffs of the institution. 

Tlie chapter on obstetric services contains articles by Dr. Bingham, Miss Kon- 
rad and Dr. Cornell. Although these articles are dated several years previouslj", 
they are just as effective todaj" as when they were written. Other chapters of 
interest to medical services, at least, should be those regarding the operating room, 
x-raj", laboratory and other sections of the hospital nith which the physician comes 
into daily contact. 

The chapter on legal aspects should be read by all medical staff members. Not 
the least interesting parts of the book are the discussion of group hospital and 
health insurance, and the chapter on public health. It is to be regretted that 
these sections are not up to date, in view of the developments in these fields in the 
last few j'ears. One regrets particularly, the section by Dr. Thomas Parran en- 
titled, “Next Objectives,’’ could not have been rewritten in recent months. 

The volume is reallj’ a most important book for all hospital libraries, and for 
those both laj' and professional, who wish to comprehend the underlying problems 
of hospital administration and management. 

Philip F. Williams. 

Standard Nursing Procedures of the Department of Hospitals, City of New 
York, 15 was prepared bj' a Committee of Nurses advised by numerous phy.sicians. 
It maj" be considered a reference book, which sliould be of use to all who are in- 
strumental in teaching nursing, as well to administrators of hospital nursing. A 
veiy interesting historj- of the development of the department of hospitals in New 
Yory Citj' begins the volume. Tlie first almshouse in New Amsterdam was opened 
in 1653. The first private hospital maj’ be said to date from 1660 when the 
Dutch West India Company built it for its slaves, seamen and soldiers. In 1784, 
tlie close of the Eevolution, the New York hospital s}"stem for the poor may be 
said to have originated. 

A detailed guide for basic nursing care covers more than 300 pages. Special 
nursing procedures include obstetric nursing, nursing of infants and children, and 
the basic procedures in neurological nursing. This detailed guide concludes with 
a short chapter on the hospital in the communitj', written bj' Bernecker, the present 
Commissioner of the Department of Hospitals. 

The text is arranged for rapid orientation and for obtaining detailed information 
readih’. While the average nurse will find the contents too voluminous, it will prove 
of great assistance to supervisors and teachers. 

E. T. Frank. 

’‘The Hospital in Modern Socictj'. Edited by Arthur C. Bachmeyer, M.D., Director. 
Universitv of Chicapo Clinics. Director, Hospital Administration Course. University 
of Chlcapo, and Gerhard Hartman. Ph.D., Director, Newton Hospital. Newton Lower 
Falls, Mass. P.apcs 7GG. The Commonwealth Fund. New York. 1043. 

’’Standard Nursinp Procedures of the Department of Hospitals, City of New York. 
Prepared bv the Committee of Nursinp Standards, Division of Nursinp. Department 
of Ho.spitals, Mary Ellen Manley, K.N., M.A., Director. 13G pages. The Macmillan 
Company, New York. 1043. 
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The aim of this hook, Applied Dietetics by Frances Stern, lo is to present a 
procedure for planning and teaching normal and therapeutic diets. The book is 
divided into four parts ndiicii take up the construction of such diets, tables for 
computing diets, a series of dietary outlines for the treatment of various diseases, 
and an illustration of how food prescriptions may be filled. 

There are two very important chapters in Part I — the education of the patient 
on a normal diet, which should give physicians and others concerned many ideas 
on lay education in nutrition. Tlie following chapter continues the same ideas as 
applied to therapeutic diets. Such adruce as given here sliould be very lielpful. 

Tliere have been many advances in nutrition since the first edition in 1936, and 
one will note here most recent findings concerning the vitamins, mineral values 
of foods and vitamin deficiencies. It is stated that the section on diabetes has been 
completely revised. 

As far as the obstetrician is concerned with nutrition, he will find here excel- 
lent material on the nutritional needs of pregnant women both in the normal state 
and where complications are present. There are sample diets for pregnant patients 
nith chronic nephritis, pernicious vomiting, and for eleven other abnormal con- 
ditions which are frequently found associated with pregnancy. Since the majority 
of pregnant women are either overweight or underweight, the obstetrician may find 
some excellent material on the chapters on obesity and underweight. All these 
sample diets for pregnancy or complicating diseases are worked out in terms of 
menus as well as nutritional factors. 

The book should be of interest and value to many groups of professional people 
who are interested not only in normal nutrition and in prescribing dietary therapy 
for various diseases and conditions. 

, Philip P. Williams. 

The second edition of Pioneers of Pediatrics by Dr. Levinson, n within seven 
years, shows tliat this book actually has met a demand. The subject matter covers 
children’s disease and children’s care from the earliest time, begiiming with 
Hippocrates, who described mumps, and covering the Islamic, the fifteenth to 
eighteenth centuries, then proceeding up to the present time. Some of the high 
marks are Jenner’s introduction to vaccination; Heine, who in the nineteenth cen- 
tury described poliomyelitis; the work of Holmes, Semmelweis, Crede, Hutchinson, 
Barton, von Behring, Still, von Pirquet and Schick. The pioneers of infant feed- 
ing, those who investigated alimentary disturbances are mentioned, and finally the 
American pioneers of pediatrics. Only very few living physicians are included. 
There are numerous full-page portraits which add to the value of this brief abstract 
of history. 

P. T. PrmxK. 


‘'Appllecl Dietetics. The Planning ami Teaching of Normal and Tlierapeutic Diets 
By Frances Stern. Chief of Frances Stern Food Clinic, Tlie Boston Dispensarv' 
Assistant In Medicine, Tufts College Medical School. Second Edition. Pages ‘’•’k’ 
Tables 57. The Williams & Wilkins Company, Baltimore. 1043. 


"Pioneers of Pediatries. By Abraham Levinson, B.S., M.D., Assistant Professor 
Pediatrics, Northwestern University Medical Scliool; Professor of Pediatrics, Cook 
County Graduate School of Medicine; Attending Pediatrician, Children’s Division of 
Uie Cook County Hospital; Senior Attending Pediatrician, Sarah Jlorris Hospital for 
Children of the Michael Reese Hospital; Senior Attending Pediatrician. Mount Sinai 
Hospital. Chicago. Second Edition; Foreword bv I. A. Abt, 119 pages. Proben 
Press, New York. 1943. 
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The Eole of the Physician in Child Adoption 

To the Editor: 

Although proper procedures for child adoption are available, they differ un- 
fortunately in various states. Moreover, such information is scattered either 
throughout numerous periodicals, or else is contained in special books with limited 
distribution and publicit}’. A sad incident in this connection, which undoubtedly 
occurs more frequently than is usually recognized, took place recently with which I, 
as the obstetrician handling the case, was personally involved. My experience in 
this instance is worthy of dissemination to others who may be confronted some day 
with a similar problem. 

An unmarried, pregnant primipara was referred io me for obstetrical care. 
Owing to religious tenets, she was accordingly desirous of giving birth to the baby, 
but subsequently planned to place the child in the hands of adoptive parents. Dur- 
ing the entire ante-partum period, through the power of suggestion, I tried to 
stimulate her to keep the child herself when it arrived so that it might receive the 
love and affection of its own mother. She remained determined in her wish “to 
give the child away” soon after its birth, even to the point of refusing to see the 
child when it would be born. 

In due time, a normal male child was uneventfully delivered. While the patient 
was in the hospital following delivery, I again tried to impress upon her the ad- 
visability of bringing up the child herself but to no avail. She stubbornly refused 
even to see the child and insisted that it be given for adoption. 

The problem of a suitable disposition of the child then arose. The expressed 
desire of the patient was that it be placed directly in tlie liome of adoptive paj-ents 
without the intervention of any religious, social or welfare agency. Although the 
advantages of adoption committees were explained to tlie motlier, for some reason 
or other she did not entertain tlie idea for even a moment. She seemed to be of the 
belief that the particular social or religious agencj- in this State (New York), to 
which the child would be forwarded, might send her baby to a “home” or an or- 
phanage. I could not change her mind and unfortunately allowed mj-self to consent 
to her wishes for "private adoption.” One of my medical colleagues contacted me 
about obtaining this child for a member of his familj' whose marital life was 
barren and although I was reluctant to be a party to a private adoption, he could 
see no ill etfccts from it. Despite my warning that in this State the mother could 
alwaj’s claim the child at any time prior to granting of the final and legal adoption 
papers by the Surrogate’s Court (a six-month period of time must elapse during 
which investigations are made of the conditions in the home of the adopting parents 
before obtaining permanent and legal parenthood of an adopted child), the phy- 
sician for the adoptive parents minimized such an occurrence. He explained that 
ho had fully acquainted the prospective parents with the possibility of the mother 
changing her mind but that they were willing to chance the risk. 

Accordingly, the mother willinglj' gave temporarj- custody of the child to the 
new parents through the necessarj* papers arranged by their attorney and the child 
was taken from the hospital and delivered to its newly-acquired parents. The ten- 
day-old infant was immediately accepted gratefull}' as a member of the household. 

S6S 
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A trained baby nurse was placed in complete charge of the baby and the child 
prospered. The love and affection of the adoptive parents for the child steadily 
grew. Not only the “parents” but even the “grandparents” of the baby were 
completely enthralled by the baby, so much so that the manner of its accession had 
been quite forgotten. 

All seemed well, but like the calm before the storm all was not well. At about 
this time, my patient appeared at the office (three months post partum) and with 
determined resolution stated that slie wanted the child returned to her. She in- 
formed me that she was well within her legal rights and that during the past three 
months she had sufficient time for reflection. Her decision to claim the child was 
definite and any attempt of mine to now interfere was futile (since I had con- 
stantly urged this verj- thing during the months prior to confinement). I made her 
wishes known to the other physician. The adoptive parents contested the action 
in court but in the end, the child was returned to its true mother. It is needless to 
describe the extreme hurt whicli the adopting mother and father experienced. 

■ It is not within the province of this correspondence to take issue with the de- 
cision of the court since the law of the state is clear and the verdict was technically 
justified. Tlie real reason for telling of this experience is to acquaint the profession 
with the proper method of child adoption. If there exists in the respective state in 
which the physician resides an agency or adoption committee especially devised 
for this purpose, the doctor should insist upon such an agency handling the adoption 
of a baby. Such stories as I have related are not uncommon, they are far too fre- 
quent as close scrutiny of court records will disclose. Social agencies and specialized 
adoption committees that have studied the problem certainlj- are far better equipped 
to make decisions in this matter than physicians, who are ignorant of the possible 
consequences. In the final analysis, the physician is a highly trained technician 
whose education in welfare work has been neglected, while welfare agencies have 
improved to such an extent that the states of our Union have seen fit to grant them 
special privileges in the handling of children for adoption which obviates such cruel 
episodes as suffered by all involved in the case described above. 

Abner I. Weisman, M.D. 

817 WEST END AVE., NEW YORK, N. Y. 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF NOVEMBEE 9, 19dS 
Tlie following paper was presented: 

Some Observations on the Use of Caudal Analgesia in Obstetrics. Clifford B. 
Lull, M.D. (by invitation). (For original article, see page 312, Iffarch, 1944, ' 
issue.) 


MEETING OF DECEMBER 14, 1943 
The following papers were presented; 

Transplantation of Abdominal Fascia for the Belief of Urinary Stress Incon- 
tinence. 'William E. Studdiford, M.D. (For original article, see page 764.) 
Endometriosis Interstitiale With a Beport of Three Cases. James R. !Miller, 
M.D., and Robert Tennant, M.D. (For original article, see page 784.) 

MEETING OF JANUARY 11, 1944 
The following papers were presented: 

A Previllous Human Ovum Accidentally Recovered in a Curettage Specimen. 
Andrew A. Marchetti, M.D. 

The Elderly Primipara. Katherine Kuder, M.D. (by invitation), and Donald G-. 
Johnson, M.D. (by invitation). (For original article, see page 794.) 

MEETING OF FEBRUARY S, 1944 
The following papers were presented: 

Congenital "Vaginal Occlusion of the Cervix: Beport of 2 Cases. Walter T. 

Dannreuther, M.D. (For original article, see page 826.) 

Carcinoma Subsequent to Eadiotherapy for Benign Uterine Conditions. James 
A. Corscaden, M.D., John W. Fertig, M.D. (by invitation), and S. B. Gusberg, 
M.D. (by invitation). 


THE OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF FEBRUARY 3, 1944 
The following paper was presented: 

Supravesical Extraperitoneal Cesarean Section: A Review of the Anatomy and 
Technique, and Results in 250 Cases. Edward G. Waters, M.D. 
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PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

MEETING OF FEBBUABT 7, 1944 
The follo\Ymg papers were presented; 

Classification of Toxemia of Pregnancy. Paul Titus, M.D. (For original article, 
see page 817.) 

Carcinoma of the Ovary. Samuel Goldstein, M.D. (To be published.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FEBBUABY 4, 1944 
The following paper was presented: 

“John Osborn Polak, M.D.’’ A Memorial Address. Alfred C. Beck, kl.D. 


Erratum 

In the article entitled “Caudal Analgesia: An Experimental and Anatomical 
Study,’’ by Virginia Singleton Lanier, M.D., Howard E. McKnight, M.D., and 
Mildred Trotter, Ph.D., St. Louis, Mo., which appeared in the May issue, page 635, 
the positions of the outlines of the vertebral columns depicted in Fig. 1 should 
have read: 

“The letters A and B shonld have Veen interchanged.” 


Necrology 


W ILLIAM SIDNEY SMITH, M.D., P.A.C.S, Diplomate of the 
American Board of Obstetrics and Gynecology, Graduate of the 
College of Physicians and Surgeons, New York, 1905, Chief Attending 
Gynecologist and Obstetrician of the Brooklyn Hospital, died suddenly 
on April 17, 1944, at the age of 61. 
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(Vespasiano), 583 (Abst.) 
uterine cervix, panhysterectomy versus 
irradiation for early (Jones, Jones 
and Seega’r), 583 (Abst.) 

CaplllaiT counts, capillary disappearance 
pressure and cutaneous lymphatic 
flow in nonnal pregnancy (Rob- 
erts et al.), 770 

disappearance pressure, capillarj- counts 
and cutaneous lymphatic flow in 
normal pregnancy (Roberts et 
al.). 776 

Carbolfuchsin stain for vaginal smears 
versus iodine vapor technique 
(Slddall), 200 

Carcinoma, adrenal cortical of ovary, 
Cushing's syndrome. 43 
of cerv'ix coincident with pregnancy 
(JIaino and Mussey). 229 
complicated by complete procidentia 
(Harvej' and Ritchie), 583 (Abst.) 
end results (Behney and Howson), 
506 

Care and feeding of children (Williams), 
862 (B. Rev.) 

Castration, diabetes insipidus during 
pregnancy and after (Del Castillo 
and Pasqualini), 139 (Abst.) 
surgical, in women under forty, results 
of (Filler and Drezner), 122 


Caudal analgesia, continuous, an experi- 
ence with 100 cases of (McCor- 
mick, et al.), 297 

contraindications and cautions in use 
of continuous (Hingson), 718 
experimental and anatomical study 
(Lanier, et al.), 633 
some obseri'ations on use of (Lull), 
312 

anesthesia, again (Editorial), 722 
and analgesia, continuous (Adams, 
Lundy and Seldon), 438 (Absts.) 
continuous, during pulmonary embol- 
ism (Diddle and Hill), 731 (Abst.) 
in 200 obstetric patients (Lyons and 
Hansen), 105 

further studies with continuous drip 
(Block), 331 

prolonged, residual effect upon neuro- 
muscular system in dogs (Kellogg 
and Parrett). 327 

serious complication of (Small). 440 
(Abst.) 

Cecum, volvulus of. as post-partum com- 
plication (Sheldon), 268 

Cells, placental, maintained in continu- 
ous culture by hormone produc- 
tion (Jones, et ah). 728 (Abst.) 

Cerebral abscess, eclampsia and hemor- 
rhage (Israel and Alpers), 551 

Cervicitis, chronic: 4,000 cases treated 
with diathermy coagulation (Pal- 
azzo), 443 (Abst.) 

Cervix, angiomatosis -of (Machado and 
Junqueira), 734 (Abst.) 

cancer of, intravaginal I'oentgen irra- 
diation of (Wasson). 730 (Abst.) 

carcinoma of, coincident with pregnancy 
(Maino and Mussey). 229 
complicated by complete procidentia 
(Harvey and Ritchie), 583 (Abst.) 
end results (Behney and Howson), 
506 

congenital vaginal occlusion of (Dann- 
reuther), 836 

diphtheria of uterine (Beacham and 
Rice), 417 

granuloma pyogenicum of (Morehead, 
et ah). 540 

spinal anesthesia to favor rapid dila- 
tation of, in obstetric emergencies 
(Rosenfeld), 099 

uteri, obstruction labor, flbromyoma of 
(Torpin), 587 (Abst.) 

Cesarean operation, classical, a probable 
solution of eternal problem of 
uterine suture in (Marin), 131 
(Abst.) 

intramural pituitrin in (Ribeiro), 132 
(Abst.) 

segmental, contribution to study of 
(Bazul). 132 (Abst.) 

section, 584, 732 (Abst.) 
and simultaneous myomectomy (Sosa 
and Nolting), 5S4 (Abst.) 
artificial extraperitoneal (Leon), 133 
(Abst.) 

extraperitoneal (Sterns). 732 (Abst.) 
indication for, in presence of sjTn- 
physiotomy in infected case (Gon- 
zalez and Cutuli), 133 (Abst.) 
in infected cases, my experience with 
arciform incision for (DeRez- 
enda), 733 (Abst.) 

spinal anesthesia in (Pla and Ricci). 
134 (Abst.) 

under spinal analgesia (Thomas). 133 
(Abst.) 

(Waters operation), experience with 
supravesical extraperitoneal 
(Daichman and Pomerance). 678 

Chiari’s syndrome (Potter). 376 

Chicago Gynecological Society, tran.^ac- 
tions of, ,588 

Child adoption, role of physician in 
(Weisman). 868 

and maternal health (Young), 466 
(Abst.) 

Chorea gravidarum cured by vitamin Be 
(Rabin and Dulk), 283 (Abst.) 
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Chorionepithelionia, value of quantitative 
determination of gonadotropin in 
diagnosis of (Romas, Albertelli 
and Colombo), ti07 (Abst.) 
Circulatory, peripheral collapse in tox- 
emia of pregnancy (Lambeth), 402 
Climacteric, management of, with ethinj-l 
estradiol (Lyon), 532 
Collapse, peripheral circulatory in tox- 
emia of pregnancy (Lambeth), 402 
therapy, harmful influence of pregnancy 
on advanced tuberculosis as mod- 
ifled by (Cutler), 1 
Color Aims, 5S9 (Item) 

Colostrum cutaneous test for diagnosis of 
pregnancy (Goldman, Kessler and 
Wilder), 139 (Abst.) 

Colpectomy for genital prolapse (Lima), 
734 (Abst.) 

Colpocytology for diagnosing cancer of 
uterus (Vespasiano), 5S3 (Abst.) 
Coma, diabetic in pregnancy (Lavarello), 
738 (Abst.) 

Complications, puerperium, labor, 435 
(Absts.) 

Conception, nonbiologieal factors affect- 
ing successful human (Polsome), 
431 (Editorial Comment) 
Congenital defects in infants following 
infectious diseases during preg- 
nancy (Swan, et al.), 730 (Abst.) 
pigmented spot, or Mongolian spot in 
Colombia (Calvo), 730 (Abst.) 
syphilis, relationship of. to abortion 
and miscarriage, and mechanism 
of intrauterine protection (Dip- 
pel). 309 

tuberculosis (Robillard and Imprescia), 
282 (Abst.) 

vaginal occlusion of cervix (Dannreu- 
ther), 820 

Conjugate true diameter, special rubber 
glove with scale for measuring 
(Biscow). 430 

Constitutional type, female precocious 
puberty, with report of 9 cases 
(Novak), 20 

Contraceptive clinic and preventive med- 
icine (Guttmacher), 142 (Abst.) 
Contraceptives, 141 (Absts.) 

sterility and fertility, 577 (Absts.) 

Cord, prolapse of. in pregnancy at term 
with prolapsed uterus (Kibel). 703 
Corpus luteum and galactorrhea (Muller). 
5S2 (Abst.) 

and lutean cysts of ovary in normal 
pregnancy (Leon), 737 (Abst.) 

and vitamin E treatment of imminent 
and habitual abortion (Ludwig), 
581 (Abst.) 

e.xtract in treatment of threatened 
abortion, prolongation of preg- 
nancy and excessive fetal develop- 
ment following administration of 
(Murphy), 097 

extracts in obstetrics, clinical and 
experimental observations on use 
of (Falls. Rezek and Benensohn), 
43S (Abst.) 

Correspondence, 144-145, 291-294, 724-727. 
SOS 

Cullen's sign (Olivier), 138 (Abst.) 
Cushing’s syndrome (so-called masculino- 
voblastoma, luteoma. hyperneph- 
roma. adrenal cortical carcinoma 
of ovary), associated with ad- 
renal-like ovarian tumor (Kepler, 
Dockerty and Priestley), 43 
Cyst, echinococcal primaiy of uterus 
(Langley). 441 (Abst.) 

Cystitis, postoperative, prophylaxis of 
(Brunner), 442 (Abst.) 

Cysts, corpus luteum and lutean of ovar>’ 
in normal pregnancy (Leon), 737 
(Abst.) 

dermoid of ovarj': radiologic diagnosis 
i n pregnant and nonpregnant 
women (Leon and Leon). 443 
(Abst.) 


Cysts — Cont'd 

ovarian associated with pregnancy, 
some observations on hormonal 
content of (Watts and Adair), 593 
in children, torsion of (Lesh), 845 
puerperium in women having or hav- 
ing been operated upon for (Boi- 
gen), 430 (Abst.) 


D 

Deaths, sudden and unexpected in preg- 
nancy and labor (Hlissy), 281 
(Abst.) 

Defects, congenital in infants following 
Infectious diseases during preg- 
nancy (Swan, et ah), 730 (Abst.) 

Delivery, regulation and management of 
(G u i r o y and Albertelli), 735 
(Abst.) 

vulvar edema complicating (Block), 273 

Demerol and scopolamine i n labor 
(Schumann), 93 

new synthetic analgesic (Batterman and 
Himmelsbach), 438 (Abst.) 
utility of, as substitute for opiates in 
preanesthetic medication (Boven- 
stine and Batterman), 439 (Abst.) 

Dermoid cysts of ovary: radiologic diag- 
nosis in pregnant and nonpreg- 
nant women (Leon and Leon), 
443 (Abst.) 

Diabetes insipidus during pregnancy and 
after castration (Del Castillo and 
Pasqualini), 139 (Abst.) 

Diabetic coma in pregnancy (Lavarello), 
738 (Abst.) 

women, influence of folliculin injections 
upon glycemia of postmenopausal 
(Gessler), 138 (Abst.) 

Diameter, true conjugate, special rubber 
glove with scale for measuring 
(Biscow). 430 

Diathermy coagulation : 4,000 cases 

chronic cervicitis, treated with 
(Palazzo), 443 (Abst.) 

Dietetics, applied, 807 (B. Rev.) 

Diethylstilbestrol in inhibition and sup- 
pression of lactation, study of use 
of (Walsh and Stromme). 055 
treatmenfcj of gonococcal vaginitis in 
children (AVoodruff and TeLinde), 
143 (Abst.) 

Diphtheria of uterine cervix (Eeacham 
and Rice), 417 

Dysmenorrhea, evaluation .of, by basal 
body temperature (Lyon). 441 
(Abst.) 

membranous, as factor in sterility 
(Ramos), 578 (Abst.) 
pain threshold in (Haman), 080 

Dysuria and nocturia in presence of 
normal urine in female (McKim. 
Smith and Rush), 733 (Abst.) 

E 

Eclampsia, cerebral abscess and iiemor- 
rhage (Israel and Alpers), 551 
concerning medical treatment of (Las- 
cano and A'’alenzuela). 739 (Abst.) 
in Quito Maternity (Moscoso), 570 
(Abst.) 

results in treatment of (Beruti, Dira- 
dourian and Ahumada), 287 
(Abst.) 

Ectopic pregnancy (Johns). 440 (Abst.) 
at term (DeSonza), 441 (Abst.) 
hysterosalpingography in diagnosis of 
(DeMoraes and Rosado), 479 
(Abst.) 

twin, unilateral (Broen). 423 

Edema, vulvar complicating delivcr3' 
(Block), 273 

Editorials, 130, 431-434. 722-723 

El Problema Terapfiutico Del Aborto 
Septico (Williams). 802 (B. Rev.) 

E. M. I. C., progress of, 140 (Item) 
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ICmbolism, pulmonary during continuous 
caudal anesthesia (Diddle and 
Hill), 731 (Abst.) 

Endocrine therapy, advances in (Frank), 
oGl 

Endocrinology, ISl (Absts.) 

S59 (B. Rev.) 
office, S60 (B. Rev.) 

Endometrial liyperplasia, evaluation of 
progesterone therapy in (Jones. 
Seegar and TeLlnde), 135 (Abst.) 
tuberculosis as cause of sterility (Rabau 
and Casper), 577 (Abst.) 

Endometriosis. 130 (Absts.) 
and pregnancy (Scott). GOS 
interstitiale, with report of 3 cases 
(Miller and Tennant), 7S1 
of vulva, following removal of Bar- 
tholin glands (Ahumada and Sam- 
martino), 142 (Abst.) 
perineal after prolapse operation (Jes- 
sing), 137 (Abst.) 

problem of treatment of (Stephenson 
and Graffaguino), 137 (Abst.) 
uterine isthmic perforating into para- 
metrium (Salaber and Nogues), 
13G (Abst.) 

Epinephrine, reaction of human uterus to 
(Brown), 291 (Correspondence) 

Ergonovine by vein during second stage 
of labor (McConnell et ah), 5S0 
(Abst.) 

Erythroblastosis fetalis in identical twins 
(Demy), 554 

Estrogen and pregnandiol output in urine 
of patients with chronic cystic 

- mastitis (Bucher and Geschich- 

ter), 2S0 (Abst.) 

preparation for oral use, clinical study 
of new type of (Gray), 279 (Abst.) 
sparing effect of hysterectomy (Heckel), 
135 (Abst.) 

Estrogens-equine (conjugated), estrone 
sulfate in women, oral effective- 
ness of (Freed. Wisin and Green- 
hill), 27S (Abst.) 

oral use of. (Sevringhaus and St. 
John), 279 (Abst.) 

superiority of over diethylstilbestrol 
((j 1 a s s and Rosenblub), 27S 
(Abst.) 

Estrone sulfate (conjugated estrogens- 
equine) in women (Freed, Wisin 
and Greenhill), 278 (Abst.) 

Ethinyl estradiol, management of climac- 
teric with (Lyon), 532 

Evolution of pyosalpinx, unusual (ilrenas 
and Roganti), 13G (Abst.) 

Expectantly Tours (Williams), SG3 (B. 
Rev.) 

Extraperitoneal, artificial cesarean sec- 
tion (Leon). 133 (Abst.) 

Bxtrauterine and intrauterine combined 
pregnancy (Studdiford and 
Speck), ns 

pregancy, 13S. 440 (Absts.) 


F 

Fallopian tube, tuberculous in tubal preg- 
nancy (Mann and Meranze), 707 

Female endocrinology including sections 
on the male, 859 (B. Rev.) 
precocious puberty constitutional type 
o f, with report of 9 cases 
(Novak). 20 

Femur, rudimentary associated w i t h 
Naegele pelvis (Wahrsinger), 427 

Fertility, 141 (Absts.) 
and urbanization (Jaffe), 142 (Absts.) 
contraceptives and sterility, 577 (Absts.) 

Fetal and maternal outlook, effect of 
interval between births on (East- 
man), 445 

and neonatal death, causes of (Mac- 
Gregor), 572 (Abst.) 

Fetal gigantism (Leon), 574 (Abst.) 
iclithyosis (Gavioli). 573 (Abst.) 


Fetus, successful removal of sacral para- 
sitic (Gray), 5S0 (Abst.) 

Fibroid, 585 (-\bst.j 
tumors, conservative treatment of mul- 
tiple (Coghlan), 5S5 (Abst.) 

Fibromas, ovarian; clinical and pathol- 
ogic study of 2S3 cases (Dockerty 
and Masson), 741 

Fibromyoma of cervix uteri obstructing 
labor (Torpin), 587 (Abst.) 

Fibrosis uteri (so-called myometrial hy- 
pertrophy) (Williams and Kin- 
ney), 380 

Films, color, 589 (Item) 

Fistula, vesicovaginal (Kloman), 228 
(.4bst.) 

Folliculin injections, influence of, upon 
glycemla of postmenopausal dia- 
betic women (Gessler), 138 (Abst.) 

Fracture of femoral neck in pregnancy, 
treatment o f (Romney), 289 
(Abst.) 

Frank eight-hour-test for pregnancy (Sal- 
les). 729 (Abst.) 

Friendly gesture, 130 (Editorial) 


G 

Galactorrhea and corpus luteum (Muller), 
583 (Abst.) 

Gastroenteritis in newborn infant, out- 
break of (Sakula). 735 (Abst.) 

Gigantism, fetal (IjCOIi), 574 (Abst.) 

Glands, mammarj", 582 (Absts.) 

Glove, rubber special, with scale for 
measuring true conjugate diam- 
eter (Biscow), 430 

Gonadotropic substance, effect of, on 
ovulation (Brewer. Jones and 
Skiles), 135 (Abst.) 

Gonadotropin in diagnosis of chorion- 
epithelioma, value of quantitative 
determination of (Ramos, Alber- 
telli and Colombo), G07 (Abst.) 

Gonococcal vaginitis in children, treat- 
ment of, with diethylstilbestrol 
(Woodruff and TeLinde), 143 
(Abst. ) 

Gonori'liea chronic, one-day sulfonamide 
treatment in female (Strauss et 
al.), 838 

in female, management of (Lewis), 731 
(Abst.) 

Granuloma pyogenicum of cervix (More- 
head. et al.), 54G 

Gynaecology, history of (Sigerist), 805 
(B. Rev.) 

Gynecologic disturbances, therapeutic pel- 
vic puncture in (Koller), 572 
(J).bst.) 

operations, 442, 572 (Absts.) 
scalenus anticus syndrome complica- 
tion after (Fommerenke and Ris- 
teen). 395 

Gynecology, 1.35, 441, 585, 7.33 (Absts.) 

and Obstetric.s. 8.59 (B. Rev.) 

1943 Year Book (Williams), SGI (B. 
Rev.) 

intracellular inclusions, concerning na- 
ture of. and their significance in 
(Taft). 731 (.-Vbst.) 

practical problems in, department of 
(Frank). .501 

salmonella infection i n (Falk a n d 
Blinick). 514 

use o f testosterone propionate i n 
(Black), 130 (.■\.bst.) 


H 

Head, s^^uphysiotomy in incomplete and 
complete deflexion of (Vautrin) 
.5SG (Abst.) 

Hemo-reinfusion in cases of ruptured 
ectopic pregnancy (Afredo). 441 
(Abst.) 

Hemorrhage, eclampsia and cerobr.al ab- 
scess (Israel and Alpers), .551 
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Hemorrhage — Cont’d 
grave intraperltoneal post-partum 
(Leon, Ferrari and Gonzalez), 28S 
(Abst.) 

intracranial in newborn infant (Guz- 
man), 573 (Abst.) 

post-partum, further notes on control 
of, by injection of umbilical vein 
(McIntyre), 430 (Abst.) 

Hippuric acid excretion test in pregnancy 
(Sloman), 729 (Abst.) 

Histerosalpingografla, SCI (B. Rev.) 

Histidine in pregnant and nonpregnant 
women, excretion rates of (Page), 
730 (Abst.) 

Histophysiology, ovarian, fundamental 
conceptions of (A ray a), 733 

(Abst.) 

History of Gynaecology (Sigerist), SC5 
(B. Rev.) 

Hormonal content of ovarian cysts asso- 
ciated with pregnancy, some xib- 
servations on (Watts and Adair). 
593 

Hormone production by placental cells 
maintained in continuous culture 
(Jones, et al.), 7^ (Abst.) 

Hormones, relationship to toxemia of 
pregnancy of (Taylor). 283 (Abst.) 
steroid absorption of from oral mucous 
membranes, with special reference 
to sublingual administration of 
progesterone (Corner, Jr.). 070 

Hospital in modern society (Williams), 
868 (B. Rev.) 

Human constitution in clinical medicine, 
800 (B. Rev.) 

Hydatidiform mole (AVinn and AVare), 
284 (Abst.) 

Hyperemesis gravidarum (Hughes), 281 
(Abst.) 

Hypernephroma. Cushing’s syndrome, 43 

Hyperplasia, endometrial, evaluation of 
progesterone therapy, in (Jones, 
Seegar and TeLlnde), 135 (Abst.) 

Hypertrophy, myometrial (so-called fibro- 
sis uteri) (AA''illiams and Kinney), 
380 

Hysterectomy, estrogen sparing effect of 
(Heckel), 135 (Abst.) 
menstruation-preserving (Dutra), 442 
(Abst.) 

vaginal, local anesthesia for (Amaral), 
440 (Abst.) 

Hysterographic method, new (Palazzo), 
580 (Abst.) 

Hysterosalpingography for diagnosis and 
treatment of sterility, significance 
of (MUller), 577 (Abst.) 
in diagnosis of ectopic pregnancy (De- 
Moraes and Rosado). 579 (Abst.) 


I 

Ichthyosis, fetal (Gavioli). 573 (Abst.) 

Identical twins, erythroblastosis fetalis 
in (Demy). 554 

Incontinence, vesical and rectal in same 
patient (Phaneuf), 835 

Infants, congenital defects in. following 
Infectious diseases during preg- 
nancy (Swan, et al.). 736 (Abst.) 

Insemination, artificial (Koerner and Pol- 
some), 724 (Correspondence) 
following pelvic abscess (Bickers), 42.5 

Interstitiale endometriosis, with report 
of 3 cases (Jliller and Tennant), 
784 

Intracellular inclusions, concerning nature 
o f. and their significance i n 
gynecologj- (Taft). 731 (Abst.) 

Intracranial Iiemorrhage in newborn in- 
fant (Guzman), 573 (Abst.) 

Intrauterine and extrauterine combined 
pregnancy (Studdiford and 
Speck), 118 

manipulation, indications for (Schu- 
macher). 437 (Abst.) 


» 

Intrauterine — Cont’d 
protection, relationship of congenital 
syphilis to abortion and miscar- 
riage, and mechanism of (Dippel), 
369 

Iodine vapor technique versus carbolfuch- 
sin stain for vaginal smears (Sid- 
dall). .260 

Iron and nitrogen, calcium, phosphorus 
balances in pregnant women 
(Dleckmann, et al.). 357 
and vitamins A and D, calcium, and 
phosphorus effect of complement- 
ing diet in pregnancy with (Adair, 
et al.). 357 

Irradiation for early cancer of uterine 
cervix versus panhysterectomy 
(Jones. Jones and Seegar), 583 
(Abst.) 

Ischaemia, placenta] and eclamptic phe- 
nomenon (Young), 282 (Abst.) 

Item, American Board of Obstetrics and 
Gynecology. Inc., 146, 296, 444, 
589 

Urological Association ; Urology 
award, 444 
color films, 589 
E.M.I.C., progress of. 146 
Passano Foundation Incorporated, 589 


K 

Ivetonemia and ketonuria in pregnancy, 
significance o f (Verhage), 140 
(Abst.) 

Ketonuria and ketonemia in pregnancy, 
significance o f (Verhage), 140, 
(Abst.) 

Krukenberg’s tumor (Leffel, Masson and 
Dockerty), 42 (Abst.) 


L 

Labor, analgesic and anesthesia during 
(Nicholls), 732 (Abst.) 
and pregnancy, sudden and unexpected 
deaths in (HUssy), 281 (Abst.) 
complications, puerperium. 435 (Absts.) 
demerol and scopolamine in (Schu- 
mann). 93 

ergonovine by vein during second stage 
of (McConnell et al.), 586 (Abst.) 
management, complications, 734 (Absts.) 
paravertebral sympathetic nerve block 
method for safe and painless con- 
duct of (Jarvis), 335 
physiology, management and complica- 
tions. 586 (Absts.) 

relation between supernumerary breasts 
and (Skinkai, Ohgusa and Miya- 
saki). 280 (Abst.) 

Lactation in women (Gunther), 435 
(Abst.) 

stilbestrol in menopause, and suppres- 
sion of (Bloom). 692 
study of use of diethylstilbestrol m 
inhibition and suppression o f 
(Walsh and Stromme), 655 

Lactobacillus treatment in trichomonas 
vaginalis vaginitis (Brady and 
Reid). 277 (Abst.) 

Laparotomy, mechanism of transit of ova 
in women during (Westman). 578 
(Abst.) 

Lorand tocograph observations in uter- 
ine motility associated with pos- 
t e r i o r positions o f occiput 
(Murphy). 521 

Luteoma. Cushing’s syndrome. 43 


M 

Malaria in pregnancy (Vilar), 286 (Abst.) 

Malignancies. 583 (Absts.) 

Mammarv gland, "pale epithelium m. 

and its experimental production 
in rhesus monkey (Speert). -<•' 
(Abst.) 

glands, 582 (Absts.) 
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Manlpulsitton. intnuitorino. iiuiications 
for (Schumacher), -h!” (Abst.) 
Mapculino-vohlnstoina. CuplilnK’.*! p y n- 
(Iromc. -ir! 

Mastitis, chronic anil cancer of female 
b r c a s t. i-elatlonshlp between 
(Warren). 2Sn (Abst.) 
cystic, estroircn and proKnandlol out- 
put In urine of liatlcnts with 
tnucher and Geschlchtcr). 2S0 
(.Vbst.) 

puerperal and paramastitis. surKical 
treatment of (Tolosa), .'>P2 (Abst.) 
Maternal and child health (Youtift), -ICt! 
(Abst.) 

and fetal outlook, effect of Interval 
between births on (Eastman). •M.l 
Maturation-fertilization and early de- 
veloiiment o f mail, iihasc o f 
(Hamilton, Karnes and Dodd.s), 
."T (jt-bst.) 

Meips' syndrome (Kelcmcn), 275 
Menadione, water-soluble, treatment of 
prothrombinopeiila (Litchfield, et 
ah). (112 

Menopausal syndrome (Bennett and Te- 
Liiido). 277 (Abst.) 

Monopau.se. l.'hS. 277 (Ab.sts.) 
stilbestrol In. and suppression of lac- 
tation (Bloom). 502 

therapv of (Glas.s and Kosenblub). 27.S 
(Abst.) 

Menstruation. 'IBS (Abst.) 

Inlluenco of thyrotoxicosis on (Russell 
and Doan), 438 (Abst.) 
Jlesonepliroma or teratoid adenocystoma 
of ovaia.- (Stromme and Traut). 
.5S-1 (Abst.) 

Metabolism of human placenta : I. O.xypen 
consumption In relation to ageinp 
(Wanp and Heilman). 72S (Abst.) 
^liscarriape and abortion, relationship of 
coniponital s.vphills to, and mech- 
anism of intrauterine protection 
(Dippel), 3C0 

Mortality, natal, problem of (Boruti), 92, 
420 (Abst) 

Mongolian spot, or congenital pigmented 
spot in Colombia (Calvo), 730 
(Abst.) 

Monilia albicans in cases of vaginitis, 
with e.xperimental study and pre- 
liminary note on isolation and 
identification of (Fuentes), 730 
(Absjt.) 

Myasthenia gravis, effect of on course 
of pregnancy (Veita. Schwab and 
Brazier). 2SS (Abst.) 

Myomatous uterus, blood vessels o f 
(Faulkner), 185 

Myomectomy, simultaneous and cesarean 
section (Sosa and NOIting), K4 
(Abst.) 

M.vometrlal hypertrophy (so-called fibro- 
s|^ uteri) CWilliams and Kinney), 

N 

Naegele pelvis associated with rudimen- 
tary femur (Wahrsinger), 427 
Natal mortality, problem of (Beruti), 429 
(Abst.) 

Nausea and vomiting of pregnancy, oral 
administration of pyridoxine hy- 
drochloride in treatment of (Wein- 
stein. et al.). 3S9 

Necrology. Geist. Samuel Herbert, 296 
Hayd, Herman ISmil, 590 
Smith, William Sidney. S72 
Necrosis pf anterior pituitary associated 
■nath pregnancy and puerperium 
(Reekie), 283 (Abst.) 

Neonatai and fetal death, causes of 
(MacGregor), 572 (Abst.) 
Neoplasms, placental (Blanco). 72S 
(Abst.) 

Nerve block, paravertebral sjanpathetic 
method, for safe and painless 
conduct of labor (Jarvis), 335 


New York City, Department of Hospitals, 
standard nursing procedures, 866 
(B. Rev.) 

Obstetrical Society, transactions of. 
295, 870 

Newborn, 735 (Absts.) 
infant, 572 (Absts.) 

Intracranial hemorrhage in (Guz- 
man), .573 (Abst.) 

outbreak of gastroenteritis in 
(Sakula), 735 (Abst.) 

Nit 2 -ogon and iron, calcium, phosphorus 
balances in pregnant women 
(Dicckmann. et ah), 3.57 

Nocturia and dysuria in presence of nor- 
mal urine in female (McKim, 
Smith and Rush). 733 (Abst.) 

Niu-slng pi-ocedurcs. standard of Depart- 
ment of Hospitals, City of New 
York. 866 (B. Rev.) 


O 


Obstetric operation, cesarean. 134 (Absts.) 
practice, Rh factor and its application 
to (Shedden), 4GG (Abst.) 
surgery of infected cases, sulfanilamide 
therapy propliylactic intraperito- 
neal in (Perez and Echevarria). 
131 (Ab.st.) 


Obstetrical Society of Philadelphia, trans- 
actions of, 205, 5SS. 740, S71 

Obstetrics, clinical and experimental ob- 
servations on use of corpus 
luteum extracts in (Falls, Rezek 
and Benensohn), 438 (Abst.) 
and Gynecology, 859 (B. Rev.) 

1943 Year Book (Williams). SGI (B. 
Rev.) 

practical problems in, department of 
(Frank). 5G1 

Occipitoposterior position (Hennessy), 734 
(Abst.) 

Occiput, uterine motility associated with 
posterior positions of (iMurphy), 
521 


Operation, prolapse after perineal endo- 
metriosis (Jessing), 137 (Abst.) 

Operations, gynecologic, 442 (Absts.) 

Ophthalmia neonatorum (Kerens), 855 

Ova, information regarding time of hu- 
man ovulation derived from study 
of 3 unfertilized and 11 fertilized 
(Rock and Hertig), 343 
in women during laparotomy, mechan- 
ism of transit of (Westman), 578 
(Abst.) 

Ovarian cysts in children, torsion of 
(Lesh). 845 

fibromas : clinical and patliologic study 
of 283 cases (Dockerty and Mas- 
son). 741 

histophysiology. fundamental concep- 
tions of (Araya), 733 (Abst.) 

Ovary, adrenal rest tumor of (Greene 

and Lapp), 63 

case of Brenner tumor of (Antunes 

and Dutra), 585 (Abst.) 
cystic corpus luteum and lutean cysts 
of, in normal pregnancy (Leon), 
737 (Abst.) 

dermoid cysts of. radiologic diagnosis 
i n pregnant and nonpregnant 

women (Leon and Leon), 443 
(Abst.) 

mesonephroma or teratoid adenocystoma 
of (Stromme and Traut), 584 

(Abst.) 

Ovulation, derived from study of 3 un- 
fertilized and 11 fertilized ova. 
information regarding time of 
human (Rock and Hertig), 343 
effect of gonadotropic substance of 
(Brewer, Jones and Skiles), 135 
(Abst.) 

Ovum, early human development of, with 
special reference to trophoblast of 
previllous stage (Hertig and 
Rock), 149 
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Oxygen consumption in relation to age- 
ing : metabolism of human pla- 
centa (Wang and Heilman), 72S 
(Abst. ) 

P 

Panliysterectomy versus irradition for 
early cancer of uterine ceiadx 
(Jones, Jones and Seegar), 5S3 
(Abst.) 

Parametrium and pelvic cellular tissue 
(Ricci), 290 (Abst.) 

uterine isthmic endometriosis perforat- 
ing into (Salaber and Nogues), 
136 (Abst.) 

Parturition and abortion induced by 
transparietal uterine route (Brea), 
5S1 (Abst.) 

puerperium, and pregnancy in nephrec- 
tomized patients (Caso and Baez), 
570 (Abst.) 

Passano Foundation, Incorporated, 5S9 
(Item) 

Paternity rates for occupational classes 
among urban white population In 
U. S. (Tletze), 710 (Abst.) 

Pediatrics, pioneers of, S67 (B. Rev.) 

Pelvic abscess following artificial in- 
semination (Bickers). 425 
actinomycosis treated by surgery and 
roentgen r a y, with recovery 
(Rashbaum and McIntosh), S49 
examinations on 1,99S women, routine 
findings in (Carey and Gaskill), 
111 

inflammatory disease of specific origin 
(Miller), 245 

therapeutic puncture in gynecologic dis- 
turbances (Koller), 572 (Abst.) 

Pelvis, Naegcle associated with rudimen- 
tary femur (Wahrsinger), 427 

Penicillin after failure of sulfa drugs in 
a case of vaginal plastic followed 
by blood stream infection, treat- 
ment with (Heilman and Guil- 
foil), 125 

cure following repeatedly unsuccessful 
sulfonamide therapy in pregnant 
women with gonorrhea (Strauss), 
271 

Peripheral circulatory collapse in toxemia 
of pregnancy (Lambeth), 402 

Peritonitis, purulent, and sulphonamides 
(Matters), 607 (Abst.) 

Phosphorus, calcium, iron and nitrogen 
balances i n pregnant women 
(Dieckmann, et ah). 357 
and vitamins A and D, effect of 
complementing diet in pregnancy 
with (Adair, et ah). 357 

Physiology, management complications 
and labor, 5S0 (Absts.) 
of pregnancy. 139, 737 (Absts.) 
pregnancy, diagnosis. 729 (Absts.) 

Pioneers of petliatrics, S07 (B. Rev.) 

Pituitarv and spleen for control of puber- 
tal bleeding, irradiation of (Ka- 
plan). 730 (Abst.) 

Pituitrin. intramural in cesarean opera- 
tion (Ribeiro), 132 (Abst.) 

Pittsburgh Obstetrical and Gynecological 
Societv, societv transactions of, 
5SS. S71 

Placenta. 140, (Absts.) 
accreta and 7 >lacenta previa (Lastra, 
Jakob and Sang), 7.39 (Abst.) 
in abdominal pregnancy requiring sec- 
ondary removal of (Pearson and 
Parks). 127 

modified arteriovenous fistula (Bickers), 
140 (Ab.st.) 

previa and placenta accreta (Lastra, 
Jakob and Sang). 739 (Abst.) 


Placental ischaemia and eclamptic phe- 
nomenon (Young), 2S2 (Abst.) 

Placentography, fallacies in soft tissue 
(Moir), 19S 

Polioms'elitis, acute antei'ior, during preg- 
nancy (Weaver, et ah), 495 
and pregnancy (Harmon and Hoyne), 
575 (Absts.) 

Population of United States, potential 
rate of Increase of (Dorn), 141 
(Abst.) 

Posterior positions of occiput, uterine 
motility associated with (Murphy), 
521 

Post-partum complication of volvulus of 
cecum (Sheldon), 268 

Preanesthetic medication, utility of de- 
merol as substitute for opiates in 
(Bovenstine and Batterman), 439 
(Abst.) 

Pregnancy, abdominal, requiring second- 
ary removal of placenta (Pearson 
and Parks). 127 

acute anterior poliomyelitis during 
(Weaver, et ah). 495 
and endometriosis (Scott). 60S 
and labor, sudden and unexpected 
deaths in (Hiissy), 2S1 (Abst.) 
and poliomyelitis (Harmon and Hoyne), 
575 (Abst.) 

and puerperium associated with necro- 
sis of anterior pituitary (Reekie), 
2S5 (Abst.) 

capillary counts, capillary disappear- 
ance pressure and cutaneous 
lymphatic flow in normal (Rob- 
erts, et ah), 778 

carcinoma of cervix coincident with 
(Maino and Mussey), 229 
classification and medical relationship 
of hypertensive albuminuric (Till- 
man), 284 (Abst.) 

colostrum cutaneous test for diagnosis 
of (Goldman, Kessler and Wil- 
der), 139 (Abst.) 

combined extr,auterine and intrauter- 
ine (Studdiford and Speck). 118 
complications of, 281, 575, 738 (Absts.) 
contribution to study of blood during 
(Merchante), 7.39 (Abst.) 
diabetes insipidus during, and after 
castrajtion (Del Castillo and Pas- 
qualini), 139 (Abst.) 
diabetic coma in (Lavarello), 738 
(Abst.) 

diagnosis of. 139 (Absts.) 
ectopic (Johns), 440 (Abst.) 
at term (De Sonza), 441 (Abst.) 
twin unilateral (Broen). 423 
effect of complementing diet with cal- 
cium, phosphorus, iron and vita- 
mins A and D in (Adair, et ah), 
.3.57 

of, on course of myasthenia gravis 
(Veita, Schwab and Brazier), 288 
(Abst.) 

on blood pressure in normotensive 
and hypertensive dogs (Rodbard 
and Katz), 753 

experience with six-hour-rat test for 
(Kaminester), 205 
extrauterine, 138, 440 (Absts.) 

Frank eight-hour test for (Salles), 729 
(Abst.J 

full-term, after threatened abortion 
(Neuweiler), 437 (Abst.) 
haiTTiful influence of, on advanced tu- 
berculosis as modified by collapse 
therapy (Cutler), 1 

hii>puric acid excretion tost in (Slo- 
man), 729 (Abst.) 

i n each horn o f bicornate uterus 
(Braze). 738 (Abst.) 
in prolapsed uterus with prolapse of 
cord (Kibel), 703 

investigation of prothrombin content of 
mother’s blood in (Kern). 
(Ab.st.) 
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J'’n'pnn)jpy — ContM 
iiiiUiirl!! in (Vilnr). liSO (Abst.) 
ininera! comi>osition of bonos in (b'on- 
tnva). MO (Abst.) 

nepbroiic t o x e in i a of. intravenous 
amino aciils in (Corn, el al.), 70 
oral atlministnition of jiyridoxino liy- 
ilroeliloriilc in trciitment of nausea 
and vomiting of (7Volnstcin. cl 
al.). .ISO 

ovcrtcnn. question of clinical ami roont- 
yenoloyic (Ralbi). 110 (Absl.) 
Iiarturition and imerporiuin In nepbroc- 
tomlzed patients (Caso and Baez). 
r.TC (Abst.) 

peripln.-ral circulatory collapse in toxe- 
mia of (Lambeth). -102 
pernicious anemia as serious syndrome 
of (Pupliolli). 2S!t (Abst.) 
idivsiologv. diacnosis. 720 (Absts.) 
of. lOO. 7:17 (Absts.) 

possible sipniflcancc of vapinal smears 
in diapnosls of certain disturb- 
ances of (Shuman). SOS 
jirevcntion of toxemia of (Eastman and 
Whilrldpc). 280 (Abst.) 
prolonpation of. and excessive fetal de- 
velopment followinp administra- 
tion of corpus luteum extract In 
treatment of tlireatened abortion 
(Murpliy). (107 

proteinuria in toxemia of (Dieckmann 
and Kramer). 2S.7 (Abst.) 
pvelonepbritis of. treatment of (Hose). 
287 (.A-bst.) 

relationslilp of hormones to toxemia of 
(Taylor). 2S3 (Abst.) 
renal aspects of late toxemias of (Cor- 
coran). 283 (Abst.) 

ruptured ectopic liomoreinfusiou i n 
cases of (.Alfredo). ‘Ml (.-Vbst.) 
.some obsenaitions on hormonal content 
of ovarian cysts associated with 
(AVatts and Adair). 593 
successful after enucleation of 0-1 fibroid 
tumors of uterus (Coglilan). 58.7 
(Abst.) 

surg'ical problems arising during (Cliiid 
and Douglas), 213 

thrombopenic purpura complicating 
CUrbanski and Hutner). 28(5 
(Abst.) 

toxemia of and vitamin Bi (Kapellor- 
Adler and Cartwright), 575 
(Abst.) 

toxemias of, suggested proposal for 
classification of (Titus). 817 
treatment of fracture of femoral neck 
in (Romney), 289 (Abst.) 
tubal primary with uterine evolution 
(Leon, Ferrari and Gonzalez), 288 
(Abst.) 

tuberculous. Fallopian tube in (Mann 
and Meranze), 707 

Pregnandiol and estrogen output in urine 
of patients with chronic cystic 
mastitis (Bucher and Geschich- 
ter), 2S0 (Abst.) 

Pregnant women with gonorrhea cured 
by penicillin following repeated 
unsuccessful sulfonamide therapy 
(Strauss), 271 

calcium, phosphorus, iron and nitro- 
gen balances in (Dieckmann, et 
al.), 257, 

Pressor substances in normal and toxemic 
women, reactions to (Browne), 
5SG (Abst.) 

Primipara, breech presentation in elderly 
(Walsh and Kuder), S'!! 
elderly (Kuder and Johnson). 791 
Primiparity. influence of age on (Schaffer 
and Ricci), 737 (Abst.) 
Procidentia, complete, complicating car- 
cinoma of cervix (Harvey and 
Ritchie), 583 (Abst.) 

Producidn Cientiflea y Cultural de Josiie 
A. Beruti, SG2 (B. Rev.) 


Progesterone, absorption of steroid hor- 
mones from oral mucous mem- 
branes. with special reference to 
sublingual administration of (Cor- 
ner. Jr.), (!70 

in treatment of threatened abortion 
(Paine). .580 (.Abst.) 
of postpartum psychosis (Schmidt). 

1.30 (Abst.) 

tlierapv, evaluation of. in treatment of 
endometrial liyporplasia (Jones, 
Soegar and TeLindc), 135 (Abst.) 

Prolapse, genit.al, colpectomy for (Lima), 

7.31 (.Ab.st.) 

Pi'oteimiria in toxemia of pregnancy 
(Dieckmann and Kramer), 285 
(Abst.) 

Protlirombin concentration and vitamin 
C plasma in pregnancy, and in 
tlireatened, spontaneous, and ha- 
bitual abortion ( J a v e r t and 
Stander). 13G (Abst.) 
in mother and child : investigation of 
prothrombin content of motlier’s 
blood in pregnancy, labor and 
puerperium as well as in new- 
born; vitamin K. role of in obstet- 
rics (Kern), 134 (Abst.) 

Prothrombinopenia, treatment with wa- 
ter-soluble menadione, (Litchfield, 
ct al.). 012 

Psoudohermaphrodismus f e m i n u s ex- 
ternus with uterus didelphys, im- 
perforate anus and vagina (Sie- 
gel). 705 

Psychosis, post-partum, progesterone 
treatment of (S c h m i d t), 43G 
(.Abst.) 

Psychosomatic medicine (Williams), S03 
(B. Rev.) 

Pubertal bleeding, spleen and pituitary 
for control of (Kaplan), 730 
(Abst.) 

Puberty, constitutional type of female 
precocious, with report of 9 cases 
(Novak), 20 

Puerperal infection, prophylaxis and 
treatment of (Leopoldo). 290 
(Abst.) 

Puerperium, 289. 133 (.Absts.) 
in women liaving or having been op- 
erated upon for ovarian evst 
(Boigen), 430 (Abst.) 
labor, complications 435 (Absts.) 
pregnancy and parturition in nephrec- 
tomized patients (Caso and 
Baez), 576 (.Abst.) 

Purpura, thrombopenic complicating preg- 
nancy (Urbanski and Hutner), 2SG 
(Abst.) 

Pyeloneplirltis of pregnancy, treatment of 
(Rose), 287 (-Abst.) 

Pyosalpinx, unusual, evolution of (Arenas 
and Rogenti), 13G (Abst.) 

P.vridoxine hydrocliloride in treatment of 
nausea and vomiting of preg- 
nancy, oral administration of 
(Weinstein, et al.). 389 


Q 

Quito Maternity, eclampsia in (Moscoso) 
57G (.Abst.) 


R 

Radiation. 730 (Absts.) 

Rat test, six-hour, for pregnauev (Kanii- 
nester), 2G5 

Rectal and vesical incontinence in same 
patient (Phaneuf), 835 
Refi-actory anemia, studies in (Davidson, 
Davis and Innes), 575 (.Abst.) 
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Registry of ovarian tumors (Novak), 144 
(Announcement) 

Renal aspects of late toxemias of preg- 
nancy (Corcoran), 2S3 (Abst.) 
failure after utero-placental damage 
(Young), 2S2 (Abst.) 
following abortion, two cases of 
(Dingle), 580 (Abst.) 

Rh factor and its application to obstetric 
practice (Shedden), 4CS (Abst.) 

Roentgen ray with surgery in pelvic 
actinomycosis with recovery 
(Rashbaum and McIntosh). S49 

Roster of American Obstetrical and Gyne- 
cological Societies. 147, 591 

Rupture of aorta in puerperium (Valhor), 
435 (Abst.) 

of uterus (Bill, et al.). 712 
uterine after cesarean section (Kletz- 
handler), 132 (Abst.) 


S 

Safe Convoy (Williams), 8G3 (B. Rev.) 

Salmonella infection In gynecology (Falk 
and Blinick), 514 

Salpingographj’- in recognition of treat- 
ment of female sterility (Scherer), 
579 (Abst.) 

Scalenus antlcus syndrome, complication 
after gynecologic operations 
(Pommerenke and Risteen), 395 

Scopolamine and demerol in labor (Schu- 
mann), 93 

Sign, Cullen’s (Olivier). 13S (Abst.) 

Smears, vaginal, comparative value of 
endometrial biopsies and (Neu- 
staedter and Mackenzie), 81 
Iodine vapor technique versus carbol- 
fuohsin stain for (Siddall), 2G0 

Society transactions, Brooklyn Gyneco- 
logical Society, 871 

New York Obstetrical Society, 295, 870 
Obstetrical Society of Philadelphia, 588, 
740, 871 

Pittsburgh Obstetrical and Gynecologi- 
cal Society, 871 

Spermatogenesis, deficient treatment of 
(Huhner), 144 (Correspondence) 

Spermia, rate of transport in human 
uterus and tubes of (Brown), 407 

Spinal analgesia in cesarean section 
CThomas), 133 (Abst.) 
anesthesia, cesarean section in (Pla 
and Ricci). 134 (Abst.) 
low, 200 deliveries under (Klein), 439 
(Abst.) 

Spleen and pituitary for control of pu- 
bertal bleeding, irradiation of 
(Kaplan), 730 (Abst.) 

Standard nursing procedures of Depart- 
ment of Hospitals, City of New 
York, 8GG (B. Rev.) 

Statistics, department of (Bill et al.), 712 

SteriUty as factor in membranous dys- 
menorrhea (Ramos). 578 (Abst.) 
associated with uterus bicornis uni- 
collis corrected by surgery (Eisa- 
man), 559 

fertility and contraceptis'es, 141, 577 
(Absts.) 

kymographic insulllation in female 
(Pineda), 142 (Abst.) 
of ovarian origin (Rochat), 578 (Abst.) 
results of surgical treatment of (Lastra 
and Jakob). 142 (Abst.) 
routine order of examinations for diag- 
nosis of (Williams). 537 
salpingography in recognition of treat- 
ment of female (Scherer), 579 
(Abst.) 

.significance of hysterosalpingography 
for diagnosis and treatment of 
(MUller). 577 (Abst.) 


Stilbestrol in menopause and suppression 
of lactation (Bloom), G92 
Struma ovarii (Cohn and Kushner), 421 
Sulfa drugs, failure of, in vaginal plastic 
case followed by blood stream in- 
fection, treatment with penicillin 
(Heilman and Guilfoil), 125 
Sulfanilamide therapy, prophylactic intra- 
peritoneal in obstetric surgery of 
infected cases (Perez and Eche- 
varria), 131 (Abst.) 

Sulfonamide one-day treatment of chronic 
gonorrhea in female (Strauss et 
al.). 838 

therapy, unsuccessful in pregnant wom- 
en with gonorrhea followed by 
penicillin cure (Strauss), 271 
Sulfonamides in treatment of ophthalmia 
' neonatorum (Berens), 855 
Sulphonamides and purulent peritonitis 
(Matters), G07 (Abst.) 

Surgery in uterus bicornis unicollis as- 
sociated with sterility (Eisaman), 
559 

Surgical castration in women under forty, 
results of (Filler and Drezner), 
122 

methods by vaginal route, value of in 
abortion, threatened and simul- 
taneous sterilization (Leon), 437 
(Abst.) 

problems arising during pregnancy 
(Child and Douglas). 213 

treatment of pelvic thrombophlebitis 
(Collins, Jones and Nelson), 289 
(Abst.) 

of puerperal mastitis and paramas- 
titis (Tolosa), 582 (Abst.) 
of sterility, results of (Lastra and 
Jakob), 142 (Abst.) 

Sj'mphysiotomy in incomplete and com- 
plete deflexion of head (Vautrin), 
586 (Abst.) 

rights of, indication for cesarean sec- 
tion in infected case (Gonzalez 
and Cutuli), 133 (Abst.) 

Syphilis, congenital, relationship of, to 
abortion and miscarriage, and 
mechanism of intrauterine protec- 
tion (Dippel), 369 


T 

Testosterone propionate in gynecology, use 
of (Black), 136 (Abst.) 

Thrombophlebitis, pelvic, surgical treat- 
ment of (Collins, Jones and Nel- 
son), 389 (Abst.) 

Thrombosis, primary of cerebral veins 
in puerperium (Cairns and Mel- 
ton), 435 (Abst.) 

Thyrotoxicosis, influence of. on menstrua- 
tion (Russell and Dean), 438 
(Abst.) 

Tissue, pelvic cellular and parametrium 
(Ricci), 290 (Abst.) 

soft, fallacies in placentography (Moir), 
198 

Tocograph. Ldrdnd, observations in uter- 
ine motility associated with pos- 
terior positions of occiput 
(Murphy), 521 

Torsion of ovarian cysts in children 
(Lesh), 845 

/Toxemia, nephrotic of pregnancy, intra- 
venous amino acids in (Corr, et 
al.). 70 

of pregnancy and vitamin Bi (Kapeller- 
Adler and Cartwright), 5i.) 
(Abst.) 

peripheral, circulatorj' collapse m 
(Lambeth). 402 

prevention of (Eastman and M int- 
ridge). 2SG (Abst.) 
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Toxemia, of pregnancy — Cont’d 

proteinuria in (Dicckmann and 
Kramer), 2S0 (Abst.) 
rclationsliip of hormones to (Taylor), 
2S3 (Abst.) 

'“Toxemias of pregnancy, renal aspect of 
late (Corcoran), 2S3 (Abst.) 
suggested proposal for cl.assiflcation 
of (Titus). S17 

Transparietal uterine route in induced 
abortion and parturition (Brea). 

581 (Abst.) 

Transplantation of abdominal fascia for 
relief of urinary stress inconti- 
nence (Studdiford). 70-1 

Trichomonas vaginalis vag'nitis. treat- 
m e n t of. w i t h lactobacilhis 
(Ilrady and Reid), 277 (Abst.) 

Trichomoniasis, vaginal, our experience in 
treatment of (Perez. Arenas and 
Blanchard), 277 (.\bst.) 

Trophoblast of previllous .stage with spe- 
cial reference to development of 
earlv human ovum (Hertig and 
Rock), lin 

Tubal patency tests, therapeutic signifi- 
cance of (Reist), 570 (Abst.) 

Tubes and human uterus, rate of trans- 
port of spermia in (Brown), 407 

Tuberculosis, adnexal peritoneal, labora- 
tory aids and diagnosis of (Wood, 
Buster and Pacheeo). 441 (Abst.) 
advanced as modified by collapse ther- 
apy, harmful influence of preg- 
nancy on (Cutler), 1 
congenital (Robillard and Imprescia). 
282 (Abst.) 

endometrial, as cause of sterility (Ra- 
bau and Casper), .577 (Abst.) 
of breast and its coe.xistence with 
cancer (Greene and Caviedes), 

582 (Abst.) 

Tuberculous Fallopian tube in tubal preg- 
nancy (Slann and Meranze), 707 

Tumor, adrenal-like ovarian associated 
with Cushing’s syndrome (so- 
called masculino-voblastoma, lu- 
teoma. hj-pernephroma, adrenal 
cortical carcinoma of ovary) 
(Kepler, Dockerty and Priestley). 
43 

rest of ovary (Greene and Lapp), 63 
Brenner, of ovary, case of (Antunes 
and Dutra), 585 (Abst.) 

Tumors, fibroid, conseiwative treatment 
of multiple (Coghlan), 5S5 (Abst.) 
Krukenberg’s (Leffel. Masson and 
Dockerty), 42 (Abst.) 
ovarian, registry of (Novak), 144 (An- 
nouncement) 

Twin ectopic pregnancy, unilateral 
(Broen), 423 

Twins, identical, erythroblastosis fetalis 
in (Demy), 5-54 


U 

Umbilical vein, injection of. further notes 
on control of postpartum hemor- 
rhage (McIntyre), 436 (Abst.) 

Urbanization and fertility (Jaffe), 142 
(Abst.) 

Urinary stress Incontinence, transplanta- 
tion of abdominal fascia for re- 
lief of (Studdiford). 764 

Uterine cervix, diphtheria of (Beacham 
and Rice), 417 

isthmic endometriosis perforating into 
parametrium (Salaber and 
Nogues), 136 (Abst.) 
motility associated with posterior posi- 
tions of occiput (Murphy), 521 
rupture after cesarean section (Kletz- 
handler), 132 (Abst.) 


Uterine — Cont'd 

suture In classical cesarean operation, 
a probable solution of eternal 
problem of (Marin). 131 (Abst.) 

Utero-placental damage after renal fail- 
ure (Young), 282 (Abst.) 

Uterus, adenomyosis of (Brines and 
Blain), 136 (Abst.) 

bicornate with pregnancy in each horn 
(Braze), 738 (Abst.) 

bicornis unicollis with associated ster- 
ility corrected by surgerj- (Eisa- 
man). 550 

didelphys, ease of pseudohermaphrodis- 
mus feminus externus with im- 
perforate anus and vagina (Sie- 
gel). 705 

human and tubes, rate of transport of 
spermia in (Brown), 407 
reaction of epinephrine to (Brown), 
201 (Correspondence) 

incarcerated successful^" treated i n 
1808, case of (Thoms), 557 

myomatous blood vessels of (Faulkner), 
185 

primary echinococcal cyst of (Lang- 
ley), 441 (Abst.) 

prolapsed, with, prolapse of cord in 
pregnancy at term (IClbel), 703 

rupture of (Bill, et ah), 712 


V 

Vagina, artificial, construction of 
(Adams), 572 (Abst.) 

biologic characteristics of normal 
(Rakoff et ah), 467 

imperfoipte and anus, case of pseudo- 
hermaphrodismus feminus ex- 
teipus with uterus didelphys 
(Siegel), 705 

Vaginal infections. 143, 277, 730 (Absts.) 

occlusion, congenital of cer\"ix (Dann- 
reuther), 826 

plastic, case of, followed by blood 
stream infection, treatment with 
penicillin after failure of sulfa 
drugs in (Heilman and Guilfoil), 
125 

smears, iodine vapor technique versus 
carbolfuchsin stain for (Slddall), 
260 

possible significance in diagnosis of 
certain disturbances of pregnancy 
(Schuman), 808 

trichomoniasis, our experience in treat- 
ment of (Perez, Arenas and 
Blanchard), 277 (Abst.) 

Vaginitis, gonococcal in children, treat- 
ment of, with diethylstilbestrol 
(Woodruff and TeLlnde), 143 
(Abst.) 

monilia albicans in cases of, with ex- 
perimental study and preliminary 
note on isolation and identifica- 
tion of (Fuentes), 730 (Abst.) 

Veins, cerebral in puerperium, primarj- 
thrombosis of (Cairns and Mel- 
ton), 435 (Abst.) 

Venereal diseases, 731 (Abst.) 

Vesical and rectal incontinence in same 
patient (Phaneuf), 835 

Vesicovaginal fistula (Kloman), 228 
(Abst.) 

Vinbarbital sodium for induction of ob- 
steti'ic amnesia, intravenous ad- 
ministration of (Evans), 821 

Vitamin Bi and toxemia of pregnancy 
(Kapeller-Adler and Cartwright), 
575 (Abst.) 

Be as cure in case of chorea gravidarum 
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